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INTRODUCTION
The B i t t e r  Root V a lle y  o f  w e s t - c e n t r a l  M ontana i s  a p p ro x im a te ly  95 
m ile s  lo n g  and a  maximum o f  a b o u t 10 m ile s  w id e . I t  i s  a  b e a u t i f u l  i n t e r ­
m ountain  a r e a ,  w ith  a  r e l a t i v e l y  m o d era te  c l im a te .  B e fo re  th e  a d v e n t o f  
th e  w h ite  man, members o f th e  S a l i s h  In d ia n  N a tio n  made t h i s  v a l l e y  t h e i r  
home. Through a  f r i e n d l y  and  p e a c e fu l  t r i b e ,  th e  S a l i s h ,  o r  F la th e a d s ,  
w ere moved from  th e  v a l l e y  to  a  r e s e r v a t i o n  on th e  s h o re s  o f  F la th e a d  
Lake s h o r t l y  a f t e r  M ontana becam e a  s t a t e .  The f i r s t  w h ite  s e t t le m e n t  
was i n  1841 , when F a th e r  P i e r r e  DeSmet, a  J e s u i t  p r i e s t ,  e s t a b l i s h e d  S t .  
M ary 's  M is s io n  n e a r  th e  p r e s e n t  s i t e  o f  S t e v e n s v i l l e ,  C a t t l e  w ere f i r s t  
in t ro d u c e d  in  1842 by F a th e r  DeSmet a t  th e  M is s io n , P u rch ased  by M ajor 
John  Owen i n  1850 , th e  M issio n  became F t ,  Owen and th e  f i r s t  ran ch  in  th e  
v a l l e y .  F t ,  Owen was a  m ajo r t r a d in g  p o s t ,  n o t  o n ly  i n  w e s te rn  M ontana 
b u t f o r  much o f  th e  N o rth w e s t, A l l  k in d s  o f  goods, in c lu d in g  fo o d , c lo th in g ,  
eq u ip m en t, and  h o r s e s ,  w ere t r a d e d  by Owen and o th e r s  t o  e m ig ra n ts  
t r a v e l i n g  w es tw ard .
Human h a b i t a t i o n  th ro u g h o u t th e  v a l l e y  in c r e a s e d  s lo w ly  fo l lo w in g  
th e  e s ta b l is h m e n t  o f  S t ,  M a ry 's  M is s io n , b u t  l e s s  th a n  a  y e a r  a f t e r  th e  
c o n s t r u c t io n  o f M u U a n 's  Road from  F t ,  B en to n , M ontana t o  W alla  W a lla , 
W ash ing ton  i n  1861, th e  d is c o v e ry  o f g o ld  b ro u g h t many p r o s p e c to r s ,  
fo llo w e d  by s e t t l e r s ,  to  w e s te rn  M ontana, M ining v e n tu r e s  f o r  g o ld ,  
s i l v e r ,  l e a d ,  c o p p e r , and z in c  w ere th e  o r ig i n  o f  s e t t l e m e n ts  n e a r  Hughes 
C reek cn t h e  u p p e r  W est F ork  o f  th e  B i t t e r  R oot R iv e r  and  n e a r  K o o ten a i 
and E ig h tm ile  C reek s  on  th e  m ain  B i t t e r  R oot R iv e r ,  M ining and s e t t l e ­
m ent i n  t u r n  le d  to  a  s t r o n g  demand f o r  a g r i c u l t u r a l  p r o d u c ts .  The g r a s s -
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l a n d s  o f  th e  v a l l e y  w ere  i d e a l l y  s u i t e d  to  r a n c h in g ,  and v e ry  soon  sup ­
p o r te d  an abundance o f  l i v e s t o c k .  T h e re  a re  no  s p e c i f i c  r e c o rd s  o f  th e  
num bers o f c a t t l e ,  sh e e p , and  h o rs e s  in  th e  B i t t e r  Root V a lle y  th ro u g h  
th e  1870s and  1.880s, b u t  i t  seem s re a s o n a b le  t o  assum e t h a t  t h e i r  in c r e a s e  
p a r a l l e l e d  th e  e x p an s io n  o f l i v e s t o c k  num bers i n  much o f  th e  W est, w here 
th e  l a s t  open ran g e  was f u l l y  s to c k e d  by 1890 to  1900 ,
The p o p u la t io n  o f  th e  B i t t e r  Root V a lle y  grew  from  314 i n  1870 t o  
a b o u t 1 1 ,6 5 0  by 1910 . Most o f t h i s  e x p an s io n  was due t o  a g r i c u l t u r a l  
d ev e lo p m en t, p r im a r i ly  c a t t l e  r a n c h in g . S in c e  th e n ,  th e  num ber o f  r e s i ­
d e n ts  has rem ain ed  r e l a t i v e l y  u n ch an g ed , r e a c h in g  ab o u t 1 2 ,3 5 0  i n  I 9 6 0 ,  
D u rin g  th e  p a s t  d ecad e , an i n f l u x  o f  p e o p le  s e e k in g  h o m esite s  f o r  r e t i r e ­
m ent p u rp o se s  has  c o n t r ib u te d  t o  th e  p o p u la t io n  g ro w th . C u r re n t  c e n te r s  
o f  h a b i t a t i o n  a r e  C o r v a l l i s ,  D arby , F lo r e n c e ,  H am ilto n , L o lo , S t e v e n s v i l l e ,  
and V ic to r ,
F o re s te d  a r e a s  su rro u n d in g  th e  B i t t e r  Root V a lle y  o f f e r  a  g r e a t  d e a l  
o f  e x c e l l e n t  h u n t in g ,  f i s h in g ,  cam ping , p ic n ic k in g ,  and o th e r  fo rm s o f  
o u td o o r  r e c r e a t i o n .  The m o u n ta in  s lo p e s  and v a l l ^ s  a re  c u r r e n t l y  h a b i t a t  
f o r  b ig h o rn  sh e e p , m o u n ta in  g o a t ,  m oose, b la c k  b e a r ,  d e e r ,  and e l k ,*  The 
e l k ,  o r  w a p i t i ,  i s  p ro b a b ly  t h e  m ost im p o r ta n t  o f  th e  b ig-gam e s p e c ie s  in  
th e  r e g io n ,  and i s  h i ^ l y  v a lu e d  by b o th  r e c r e a t i o n i s t s  and  sp o r tsm e n . 
P e rh ap s  th e  a r e a  can  b e s t  be  sy m b o lized  by an a n t l e r e d  b u l l  b u g lin g  i n  
th e  f a l l  o r  a  g roup  o f  e lk  g ra z in g  on an  open h i l l s i d e  i n  th e  s p r in g .
The e lk  o f  th e  B i t t e r  Root V a l le y ,  l i k e  m ost o th e r  h e r d s ,  h av e  p r o -
* S c i e n t i f i c  nam es g iv e n  in  T a b le  2 , page 1 9 .
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v id e d  n»ny in t a n g ib le  r e t u r n s  f o r  r e c r e a t i o n i s t s  and p r iz e d  rew ard s  f o r  
s u c c e s s f u l  h u n te r s .  At t h e  same tim e , th e  e lk  have b een  e x tre m e ly  e f f i ­
c i e n t  c o m p e ti to rs  o f  dom estic  s to c k ,  p a r t i c u l a r l y  c a t t l e ,  th e re b y  co m p li­
c a t i n g  th e  r e s o u rc e  a d m i n i s t r a t o r s ’ p ro b le m s . F o r many y e a r s  p r i o r  to  
1954 , h a r v e s t  r e g u la t io n s  w ere e s t a b l i s h e d  a s  an  a r b i t r a r y  f o r m a l i ty ,  
o c c u r r in g  each y e a r  f  ran. O c to b e r  15 to  November 15 . D uring  t h i s  same 
p e r io d ,  in c r e a s in g  e lk  num bers p ro v id e d  l i t t l e  a d d i t i o n a l  h u n tin g  in  th e  
m on th -long  se a so n s  but cau sed  s e r io u s  damage on p r iv a t e  h o ld in g s  w ith in  
th e  w in te r - r a n g e  zone, A la n d - u s e  s tu d y  b y  th e  Ü .S , F o r e s t  S e rv ic e  and 
th e  M ontana F ish  and Game D epartm ent in  1953 r e v e a le d  t h a t  e l k - c a t t l e  com­
p e t i t i o n  f o r  a v a i l a b l e  w in te r  fo ra g e  was c a u s in g  ra n g e  d e t e r i o r a t i o n  and 
t h a t  more l i b e r a l  h a r v e s t  r e g u la t io n s  in  th e  B i t t e r  Root Game Management 
U n it w ere n e c e s s a r y .
I n  1954; th e  F is h  and  Game D epartm en t d e c la r e d  e x te n d e d  e i t h e r - s e x  
s e a s o n s ,  and th e r e  w ere s u b s t a n t i a l  e lk  h a r v e s t s  f o r  s e v e r a l  y e a r s  f o llo w ­
in g ,  A f te r  s m a lle r  h a r v e s t s  in  1962 and 1963 , how ever. B i t t e r  R oot 
r e s id e n t s  v o ic e d  o p p o s i t io n  t o  t h e  lo n g e r  an d  l e s s  r e s t r i c t i v e  s e a s o n s .
The p r i n c i p a l  a l l e g a t i o n  was t h a t  th e s e  s e a so n s  had cau sed  a  s e r io u s  d e­
c l i n e  o f  th e  once ab u n d an t e lk  p o p u la t io n .
The c ru x  of th e  c o n tro v e rs y  was t h e  a c t u a l  num ber o f  e lk  i n  th e  B i t t e r  
R oot and w h e th e r o r n o t  th e  p o p u la t io n  had  been e x p lo i t e d .  I n  s p i t e  o f  
p o p u la t io n  e s t im a te s  by t h e  F is h  a n d  Game D ep artm en t in  t h e  s p r in g  o f  
1 9 6 4 ,  i n  w hich  e l k  w ere found to  be  p re s e n t  i n  num bers a p p ro a c h in g  th e  
p a s t  1 0 - y e a r  a v e ra g e , s u f f i c i e n t  o p p o s i t io n  p e r s i s t e d  to  have th e  l i b e r ­
a l i z e d  h a r v e s t  r e g u la t io n s  g r e a t ly  c u r t a i l e d .  O p in io n s  r e g a r d in g  t h e
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e lk  s i t u a t i o n  c o n tin u e d  to  be so d iv e r s e  t h a t  a  s tu d y  to  e v a lu a te  c e r t a i n  
a s p e c t s  o f th e  p rob lem  a p p e a re d  j u s t i f i e d .
I  s e l e c t e d  th e  E a s t  F ork  o f  th e  B i t t e r  Root R iv e r  a s  th e  s tu d y  a r e a ,  
s in c e  i t  s u p p o r ts  t h e  l a r g e s t  h e rd  o f  e lk  w i th in  th e  B i t t e r  Root p o p u la ­
t i o n  and th e r e f o r e  much o f  th e  c o n tr o v e r s y  c o n c e rn s  t h i s  p a r t i c u l a r  
h e rd .  F ie ld  work was begun in  th e  summer o f 1964 and c o n tin u e d  t h r o u ^  
t h e  s p r in g  o f  1965 . The o v e r a l l  p u rp o se  o f  th e  i n v e s t i g a t i o n  was t o  ob­
t a i n  and a s s a n b le  f a c t u a l  d a ta  cn t h e  h e rd  f o r  u se  a s  a  management g u id e .  
S p e c i f ic  o b j e c t iv e s  o f  t h e  s tu d y  w ere :
1 .  To d e te rm in e  c u r r e n t  h e rd  num bers and e s t a b l i s h  th e  
p o p u la t io n  t r e n d  o f th e  E a s t  F o rk  e lk  in  r e c e n t  y e a r s ,
2 .  To d e te rm in e  h e rd  c o m p o s itio n  w i th in  th e  s tu d y  a r e a .
3 .  To d e te rm in e  r e p ro d u c t io n  a s  shown by r e p ro d u c t iv e  t r a c t  
a n a ly s is  and  com pare t h i s  w ith  p ro d u c tio n  v a lu e s  d e r iv e d  
from  c l a s s i f i c a t i o n  d a ta  f o r  th e  E a s t  Fork  h e rd ,
4 .  To e s ta b l i s h  age and s e x  r a t i o s  o f e lk  h a rv e s te d  i n  th e  
s tu d y  a r e a  a s  re c o rd e d  th ro u g h  th e  h u n te r -c h e c k in g  s t a t i o n .
A e r ia l  co v e rag e  has  been u sed  in  p a s t  y e a r s  t o  a r r i v e  a t  p o p u la t io n  
e s t im a te s  in  th e  B i t t e r  Root U n i t .  B ecause t h i s  a p p e a re d  t o  be t h e  m ost 
e f f i c i e n t  and i n c l u s i v e  m ethod , and I n  o rd e r  t o  m a in ta in  com parab le  d a t a ,  
th e  u se  o f  a i r c r a f t  was d e s i r a b l e ,  A P ip e r  Super-C ub was em ployed t o  ob­
t a i n  th e  e s t im a te  o f  h e rd  num bers in  th e  s p r in g  o f  1 9 6 5 ,
Herd c o n p o s i t io n ,  p a r t i c u l a r l y  c a lf -c o w  r a t i o s ,  was d e r iv e d  e a r l i e r  
frcaa th e  c l a s s i f i c a t i o n  of e lk  c o n c e n t r a t io n s  on th e  w in te r  r a n g e .  I  
u sed  a  s p o t t i n g  scope and b in o c u la r s  t o  a r r i v e  a t  an  a c c e p ta b le  d e g re e  
o f  a c c u r a c y .  D a ta  on th e  s e x  r a t i o  o f  a d u l t  a n im a ls  was p ro c u re d  by 
a e r i a l  c l a s s i f i c a t i o n ,  s in c e  m atu re  b u l l s  te n d  to  s t a y  a p a r t  from  th e  
m ain h e rd  in  l a t e  w in t e r .
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S portsm en i n  th e  f i e l d  d u r in g  th e  b ig-gam e seaso n  w ere en co u rag ed  
t o  c o o p e ra te  i n  a  p r o d u c t iv i t y  s tu d y  th ro u g h  p re -s e a s o n  n o t i f i c a t i o n  
and  d a y - to -d a y  p e r s o n a l  c o n t a c t ,  I  s u p p l ie d  h u n te r s  w ith  i n s t r u c t i o n s  
and m a t e r i a l s  f o r  c o l l e c t i n g  th e  b i o l o g i c a l  i t o n s ,  and i f  th e  a p p ro x im a te  
l o c a t io n  o f  a  c o w - k i l l  co u ld  be d e s c r ib e d ,  I  v o lu n te e re d  to  c o l l e c t  
th e  ite m s  m y se lf .
Age and s e x  in f o n n a t io n  was re c o rd e d  f o r  h u n te r - h a r v e s te d  a n im a ls  
a s  th e y  w ent th ro u g h  th e  ch eck in g  s t a t i o n , w i t h  age d e te r m in a t io n s  b ased  
on p a t t e r n s  o f  d e n ta l  e r u p t io n  and w e a r . In  view  o f th e  e x tre m e ly  l i g h t  
h a r v e s t  in  th e  s tu d y  a r e a ,  t h i s  o b j e c t iv e  was expanded to  in c lu d e  a l l  
e lk  k i l l e d  i n  th e  u p p e r B i t t e r  R oot V a lle y  d u r in g  th e  1964 s e a s o n .
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LITERATURE REVIEW
The m e n tio n  o f  e lk  in  A m erican h i s t o r y  i s  l a r g e ly  in  th e  fo n n  o f  
n o te s  on t h e i r  d i s t r i b u t i o n  and r e l a t i v e  ab u n d an ce . Many such n o ta ­
t i o n s  a p p e a r  i n  th e  f i e l d  d i a r i e s  o f  e x p lo r e r s ,  t r a p p e r s ,  s e t t l e r s ,  and 
s o l d i e r s .  The r e c o rd s  m a in ta in e d  by  Lewis and C la rk  d u r in g  t h e i r  e x p e d i­
t i o n  o f  1804-06 (B id d le  1962) c o n ta in  th e  e a r l i e s t  a c c o u n t o f  game c o n d i­
t i o n s  in  w e s te rn  M ontana. A lex an d e r Ross* f u r - t r a d i n g  e x p e d i t io n  th ro u g h  
t h i s  r e g io n  in  1824 f u r n i s h e s  f u r t h e r  e v id e n c e  o f  game abundance and d i s ­
t r i b u t i o n  (Koch 1 9 4 0 ) ,  W ith th e  p a s s in g  o f th e  p io n e e r  p e r io d  i n  w e s te rn  
M ontana, abou t 1870 , v a r io u s  o b s e rv e r s  n o te d  t h a t  th e  once a b u n d a n t and 
seem in g ly  e n d le s s  game p o p u la t io n s  w ere d is a p p e a r in g  r a p i d ly .  The p e r io d  
from  ab o u t 1890 t o  1920 i s  g e n e r a l l y  a g re e d  to  have b een  th e  tim e  whm
m ost big-gam e p o p u la t io n s  w ere a t  t h e i r  lo w e s t l e v e l s  i n  M ontana and
p ro b a b ly  th e  e n t i r e  W est (Koch 1 9 4 0 ),
Hancock (1955) p o in t s  o u t t h a t  e a r l y  i n v e s t i g a t i o n s  d e a l in g  w ith
e lk  management l o g i c a l l y  co n cern  th e  Y e llo w s to n e  h e r d s ,  f o r  i t  was t h e r e  
t h a t  e lk  problem s a s s o c i a t e d  w ith  th e  re s u rg e n c e  o f  e lk  p o p u la t io n s  a f t e r  
p r o t e c t i o n i s t  m e a su re s  w ere e s t a b l i s h e d  f i r s t  o c c u r r e d .  The f i r s t  im­
p o r ta n t  s tu d y  on e lk  i s  t h a t  b y  P re b le  in  1 9 1 1 . H is i n v e s t i g a t i o n  a s ­
s e s s e d  th e  e lk  s i t u a t i o n  i n  th e  Ja c k so n  H ole , V^oming a r e a ,  in c lu d in g  
th e  la c k  o f  n a t u r a l  w in t e r  ra n g e  b ro u g h t a b o u t  by  th e  te r m in a t io n  o f  
m ig ra t io n s  t o  a n c e s t r a l  w in te r in g  g ro u n d s , th e  r e s u l t i n g  d e t e r i o r a t i o n  
o f  t h e  l i m i t e d  w in te r  r a n g e , d e p re d a t io n s  o f  c ro p s  on p r iv a t e  l a n d s ,  
and w in te r  m o r t a l i t i e s .  Rush (1 9 3 2 ) , M urie  (1 9 3 4 ), M il l s  (1 9 3 6 ) ,
C ah a lan e  (1 9 3 8 ) , and o t h e r s  have w r i t t e n  on seg m en ts  o f th e  Y e llo w s to n e  
e l k  p o p u la t io n .  The m ost co m p reh en siv e  woric cn t h e  Y e llo w sto n e  h e rd s
—6—
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i s  M u rie ’ s E lk  of N orth  A m erica (1 9 5 1 ) , a  fo rm al l i f e - h i s t o i y  s tu d y  w ith  
th e  o b j e c t i v e  o f  p ro v id in g  a  b a s is  f o r  e l k  m anagem ent.
R e s to c k in g  o f  e lk  in  much o f t h e i r  fo rm e r range  an d  su b se q u e n t h e rd  
p r o l i f e r a t i o n s  le d  to  f u r t h e r  m anaganent s t u d i e s ,  S chw artz  and M itc h e l l  
(1945) i n v e s t i g a t e d  e lk  c o n d i t io n s  on t h e  Olympic P e n in s u la ,  A r é i n t r o ­
d u c t io n  i n  W ash ing ton  i s  r e p o r te d  by M itc h e l l  and L a u c k h a rt (1 9 4 8 ), and 
an  e r u p t io n  o f  e lk  i n  R id in g  M ountain  N a tio n a l P a rk  in  M anitoba i s  d e s ­
c r ib e d  by B a n f ie ld  (1 9 4 9 ) . D a ta  a r e  p r e s e n te d  by G reen (1950) on th e  
e lk  o f B a n ff  N a tio n a l P a rk , A lb e r ta ,  on two h e rd s  in  U tah by Rognrud 
(1953) and  Hancock (1 9 5 5 ) , and  on th e  Jack so n  H ole e lk  by A nderson (1958) 
The re v ie w  o f  a d d i t i o n a l  l i t e r a t u r e ,  in c lu d in g  s tu d ie s  by W hite (1 9 5 9 ), 
B u r t and G a te s  (1 9 5 9 ) , T ro y er ( I9 6 0 ) ,  U m ess  ( i9 6 0 ) ,  H a r r i s  (1 9 6 3 ) , and 
o t h e r s ,  h a s  p ro v id e d  c o n s id e r a b le  in fo r m a t io n  on e lk  h e rd s  and e lk  
r e  l a t i  o n s h ip s .
C u rre n t game management p ro c e d u re s  r e l y  h e a v i ly  on know ledge o f  th e  
s t r u c t u r e  o f  th e  p o p u la t io n ;  t h a t  i s ,  th e  p r o p o r t io n  o r num ber o f  i n ­
d iv id u a l s  i n  each  s e x  and age c l a s s .  T h is  s t r u c t u r e  i s  t h e  b a s i s  o f  
p r o d u c t i v i t y ,  Leopold  (1933) d e f in e d  p r o d u c t iv i t y  a s  " th e  r a t e  a t  w hich 
m a tu re  b re e d in g  s to c k  p ro d u c e s  o t h e r  m a tu re  s to c k ,  o r  a  m a tu re  rem ovab le  
c ro p "  (p ag e  2 2 ) ;  f u r t h e r ,  w h ere  th e  p o p u la t io n  i s  k e p t  s t a b l e ,  "p ro d u c ­
t i v i t y  i s  synonymous w ith  t h e  a n n u a l y i e l d "  (p ag e  1 7 1 ) . Both p o t e n t i a l  
and  n e t  p r o d u c t iv i t y  a re  o f  co n c e rn  to  game m a n a g e rs . The Com m ittee cn 
W i ld l i f e  T erm inology  (K rum holz e t  1957 ; 375) d e f in e s  r e p ro d u c t iv e  
p o t e n t i a l  a s  " th e  m axim al a b i l i t y  o f  a  s p e c ie s ,  and hence  a  p o p u la t io n ,  
to  p ro d u c e  o f f s p r in g "  and n e t  p ro d u c t io n  a s  " th e  number o f  in d iv id u a l s
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. . . t h a t  re a c h e s  m a tu r i ty  and i s  th u s  a v a i l a b l e  f o r  h a r v e s t , "
H erd c l a s s i f i c a t i o n  f u n c t io n s  a s  an i n d i c a t o r  o f  c u r r e n t  h e rd  con­
d i t i o n s  and p ro v id e s  a  p r o d u c t iv i t y  t r e n d  o v e r  an e x ten d ed  tim e  p e r io d .  
The r e p ro d u c t iv e  p o t e n t i a l ,  how ever, i s  n o t r e v e a le d  by c l a s s i f i c a t i o n  
f i g u r e s  and th e r e f o r e  m ust be  e s t im a te d  from pregnancy  d e te r m in a t io n s  
a n d /o r  o v a r ia n  a n a l y s i s .  The l a t t e r  in v o lv e s  t h e  lo n g i tu d in a l  d i s ­
s e c t io n  o f  o v a r ie s  a t  1-  o r  2-mm i n t e r v a l s  to  o b se rv e  th e  o c cu re n ce  
and  developm ent o f G ra a f ia n  f o l l i c l e s .  B ecause a l l  ova  t h a t  m atu re  and 
a re  r e l e a s e d  by th e  r u p tu r e d  f o l l i c l e  a r e  n o t f e r t i l i z e d ,  p reg n an cy  d e­
te r m in a t io n s  a r e  a  more c o n s e rv a t iv e  e s t im a te  o f th e  r e p ro d u c t iv e  
p o t e n t i a l .
P reg n an cy  d e te r m in a t io n  a s  an  i n d i c a t o r  o f p r o d u c t iv i t y  h a s  been 
u t i l i z e d  f o r  a  lo n g e r  p e r io d  o f  tim e  th a n  o v a r ia n  a n a l y s i s .  I n c id e n c e s  
o f  p re g n a n c y  d e te r m in a t io n  a re  r e p o r te d  by Rush (1 9 3 2 ), M il ls  (1 9 3 6 ),
W est (1 9 4 1 ), G reen (1 9 5 0 ) , M urie (1951) K itta rn s  (1 9 5 3 ) , B uechner and 
Swanson (1 9 5 5 ), and o t h e r s .
One o f  th e  e a r l i e r  u s e s  o f  o v a r ia n  a n a ly s i s  a s  a  means o f  d e t e r ­
m in in g  r e p r o d u c t iv i t y  i s  r e p o r te d  b y  E n d e rs  (1939) f o r  a  m u sk ra t 
( O n d a tra  z i b e t h i c u s ) p o p u la t io n .  The ach iev em en ts  o f  Cheatum  (1 9 4 9 ) , 
w o rk in g  w ith  v ^ t  e - t a i l e d  d e e r  (Q d o c o ile u s  v i r g i n i a n u s ) i n  New Y ork, s t im ­
u la t e d  th e  u se  o f  o v a r ia n  a n a l y s i s  a s  a  m eans o f  d e te rm in in g  p o t e n t i a l  
r e p ro d u c t io n  i n  b ig -g am e s p e c i e s .  An e x a m in a tio n  o f  e l k  o v a r ie s  by 
Cheatum  and  Gaab (1952) l e d  t o  th e  co n c lu  s ie n  t h a t  more know ledge o f 
e lk  o v a r ia n  m orpho logy  was n eeded  b e fo re  r e l i a b l e  e v a lu a t io n  o f  p ig ­
m ented  s c a r s  co u ld  be o b ta in e d .  S u b se q u en t s t u d i e s  in v o lv in g  o v a r ia n
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a n a l y s i s  a r e  d e s c r ib e d  by R ognrud (1 9 5 3 ), H ancock (1955 , 1 9 5 7 ), H alazon 
and  B uechner (1 9 5 6 ), B u r t and G a te s  (1 9 5 9 ) , M o rriso n  ( I9 6 0 ) ,  and o t h e r s ,  
M o rr is o n ’s stucfy c o r r e l a t e s  o v a r ia n  m orphology w ith  known b re e d in g  
h is  to r y  ; in  i t  he c o n c lu d e s  t h a t  l )  co u n ts  o f  c o rp o ra  a lb ic a n  t i a  —  d e ­
g e n e r a t in g  c o rp o ra  l u t e a  o f o v u la t io n  —  do n o t r e l i a b l y  m easure p a s t  
p r o d u c t iv i t y  and  2 ) c o rp o ra  l u t e a  o f  o v u la t io n ,  i f  ta k e n  w e ll  a f t e r  th e  
peak  o f  o v u la t io n  and in  l a r g e  sam ple s i z e s ,  a re  a  more a c c u r a te  i n d i ­
c a t o r  o f s u c c e s s f u l  r e p r o d u c t i f .  The g r e a t e s t  v a lu e  o f  o v a r ia n  a n a ly ­
s i s ,  th e  a u th o r  s u g g e s ts ,  may be t h e  d e te rm in a tio n  of y e a r - to - y e a r  
t r e n d s  in  th e  o v u la t io n  r a t e .
N et p ro d u c t io n  i s  d e te rm in e d  b y  p e r io d ic  o b s e r v a t io n s  o f  th e  number 
o f  o f f s p r i n g  p e r  t o t a l  segm ent o f  n a tu r e  fe m a le s . Based on h a r v e s t  
a n a l y s i s ,  in  w hich th e  a g e s  o f  a d u l t  fe m a le s  c an  be a s c e r t a in e d ,  n e t  
p ro d u c tio n  o f te n  i s  A ir th e r  r e f in e d  and s t a t e d  a s  th e  num ber o f  o f f s p r in g  
p e r  t o t a l  fem ales  o f  b re e d in g  a g e . Y e a r l in g  fem ale  e lk  g e n e r a l ly  con­
t r i b u t e  v e ry  l i t t l e  to  h e rd  p r o d u c t iv i t y .  T here  a r e  n o ta b le  e x c e p t io n s ,  
how ever. F or exam ple, u n d e r  c o n d i t io n s  o f  a  r e l a t i v e l y  h ig h  n u t r i t i o n a l  
s t a t u s  r e s u l t i n g  from  a  lo w ered  p o p u la t io n  d a i s i t y ,  B uechner and 
Swanson (1955) found  f e t u s e s  in  u t e r i  in  54 p e rc e n t  o f  35 y e a r l i n g  cows 
exam ined d u r in g  th e  1954 h a r v e s t  se a so n  in  th e  B lue M ountains o f  s o u th ­
e a s t e r n  W ash in g to n . And in  v iew  o f  th e  p u rp o r te d  h ig h  p r o d u c t iv i t y  
a s s o c i a t e d  w ith  a  c l o s e l y  h a r v e s te d  h e rd  i n  th e  E a s t  Fork  o f  th e  B i t t e r  
Root R iv e r ,  a  r e l a t i v e l y  h igh in c id e n c e  o f p reg n an cy  w ith in  th e  y e a r l i n g  
a g e - c l a s s  was s u s p e c te d .
Though o f  l e s s  s ig n i f i c a n c e  th a n  y e a r l in g  f a n a le  p r e c o c i ty ,  th e
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c a p a c i ty  o f  y e a r l i n g  b u l l  e lk  to  s i r e  o f f s p r in g  i s  a l s o  a f a c t o r  in  
h e rd  p r o d u c t i v i t y ,  Ccnoway (1 9 5 2 ) , in  a  s tu d y  b a se d  on t e s t i c u l a r  a n a t ­
omy, found  sp e rm ato g en ic  a c t i v i t y  in  a l l  specim ens o f t h i s  a g e . B lu n t 
(1959 , 1 9 6 1 ) ,  u s in g  penned a n im a ls ,  o b se rv e d  c a l f  p ro d u c tio n  i n  cows o f  
p ro v en  b re e d in g  c a p a c i ty  s e rv ic e d  by y e a r l in g  b u l l s .  W ild y e a r l i n g  b u l l s  
a r e  a l s o  s e x u a l ly  a c t i v e ,  and  have o c c a s io n a l ly  been  seen  m atin g  w ith  
r e c e p t iv e  cow s. To wiiat e x te n t  c o p u la t io n  by th e s e  you n g er m a les  o c c u rs  
u n d e r f i e l d  c o n d it io n s  i s  n o t  known, a l th o u g h  u n d o u b te d ly  th e  number o f  
a d u l t  b u l l s  in  th e  h e rd  and t h e i r  g r e a t e r  p h y s ic a l  v ig o r  r e s t r i c t  b re e d ­
in g  a c t i v i t y  in  th e  y e a r l i n g  g ro u p .
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
DESCRIPTION OF STUDY AREA
L o c a tio n  and S iz e
The B i t t e r  Root Game M anagement U n i t ,  c o m p ris in g  a l l  o f  R a v a l l i  and 
p a r t  o f  M isso u la  c o u n t i e s ,  i s  lo c a te d  on M ontana’ s w e s te rn  b o r d e r ,  a d ja ­
cent, t o  th e  S ta t e  o f  Id ah o  (F ig u re  1 ) .  The u n i t  l i e s  e n t i r e l y  w ith in  th e  
d r a in a g e  of th e  B i t t e r  Root R iv e r  and encom passes a b o u t 1 .5  m i l l i o n  a c r e s .  
The s tu c ^  a r e a ,  commonly r e f e r r e d  t o  a s  t h e  E a s t  F o rk , i s  i n  th e  s o u th ­
e a s t e r n  s e c to r  o f  th e  u n i t ,  in  Management A rea 2? (F ig u re s  2 and 3 ) .  The 
E a s t  F ork  c o m p rise s  a p p ro x im a te ly  1 9 0 ,0 0 0  a c r e s ,  b o rd e re d  on th e  w est by 
U .S . Highway 93» on th e  s o u th  by th e  C o n t in e n ta l  D iv id e , on th e  e a s t  by 
th e  S a p p h ire  Range, and on th e  n o r th  by th e  p o o r ly  d e f in e d  Rye C re e k -E a s t 
F ork  d iv id e .
P h y s io g ra p h y
The v a l l e y  o f  th e  E a s t  F o rk  f o m s  S u la  B as in  and F rench  B a s in , t o ­
g e th e r  c o v e r in g  ab o u t 20 sq u a re  m i l e s .  The e l e v a t io n  on t h e  m ain  v a l l e y  
f l o o r  a v e ra g e s  4 ,4 5 0  f e e t .  H igh p o in t s  a lo n g  th e  s o u th  and e a s t  s id e s  o f  
th e  a r e a  a r e  Joh n so n  P eak , 8 ,8 8 0  f e e t ;  W est P i n t l a r  P e ak , 9 ,481  f e e t ;  and 
B are  H i l l ,  8 ,7 4 9  f e e t .  Lower p o in t s  w i th in  t h e  a r e a  a r e  F is h  L ake, 8 ,4 4 7  
f e e t ;  C l i f f o r d  P o in t ,  8 ,2 8 0  f e e t ;  B lu e  M o u n ta in , 7 ,4 5 1  f e e t ;  H i l l t o p ,
7 ,2 5 3  f e e t ;  and M cCart, 7 ,1 0 5  f e e t .  The E a s t  F o rk  f o o t h i l l s  c o n s i s t  o f  low 
sp u rs  an d  r id g e s  t h a t  a s c a id  g r a d u a l ly  t o  the  m o u n ta in s .
G eology and  S o i l s
The fo l lo w in g  d e s c r i p t i o n  o f  th e  E a s t  Fork  v a l l e y  and h i l l s  i s  ta k e n  
from  a  s o i l  su rv e y  o f  th e  B i t t e r  R oot V a lle y  (Bourne ^  1 9 5 9 ): M ate­
r i a l s  u n d e r ly in g  th e  f lo o d  p la in s  of S u la  and F ren ch  B a s in s  a r e  m ixed
- 11-
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g r a v e l  s m an tled  w ith  loam s and  c l a y s .  The s o i l s  a r e  c h i e f l y  o f  th e  
G a l l a t i n  s e r i e s .  P a r t s  o f t h e  h i l l s  a r e  w e a th e re d  g r a n i t i c  outw ash l i k e  
t h a t  o f  th e  h ig h  f a n s  o f  th e  w es t s id e  o f  th e  madn v a l l e y ,  and  w ere 
fo iroed  e a r l y  in  t h e  g l a c i a l  epoch ( P l e i s t o c e n e ) j  o th e r  p a r t s  a r e  T e r t i a r y  
s a n d s to n e s  and s i l t s ;  and th e  re m a in d e r  i s  w e a th e red  g r a n i t e  b e d ro c k . 
W in d -d e p o s ite d  s i l t s  and san d s  c o v e r  some a r e a s .  The p r in c ip a l  u p la n d  
s o i l s  a r e  members o f  th e  L ic k , R a v a l l i ,  B row nlee , D u ffy , and Stecum  s e r i e s ,  
and t h e  S u la  Loam v a r i a n t .
I n  th e  S a p p h ire  Range th e  u n d e r ly in g  s e d im e n ta ry  ro c k s  a r e  q u a r t z i t e s ,  
h a rd  s a n d s to n e s ,  a r g i l l i t e s ,  and  l im e s to n e s ,  a l l  o f  th e  p re -C am b rian  B e l t  
s e r i e s .  S o i l s  cn th e s e  fo rm a tio n s  a re  p r im a r i ly  ty p e s  an d  v a r i a n t s  o f 
th e  G ird ,  H accke, C ooney, S kaggs, T e to n , C a s tn e r ,  L a p o r te , T ra p p e r , and 
H ollow ay s e r i e s .  Ig n eo u s  i n t r u s i o n s  b e l  eng t o  th e  l i g h t - c o l o r e d  q u a r tz  
m o n zo n ite  f a m ily  o f  g r a n i t e s  and c c n ta in  s o i l s  o f  th e  B row nlee, D u ffy , 
R a v a l l i ,  S hook , S tecum , and  Woodrock s e r i e s .
V eg e ta td  on
The n a t iv e  v e g e ta t io n  o f  t h e  E a s t  F o rk  in c lu d e s  a s s o c i a t i o n s  o f  b o th  
g r a s s la n d  and  f o r e s t  p l a n t s .  The S u la  B asin  and  n e a rb y  f o o t h i l l s  a r e  
p r im a r i l y  g r a s s l a n d s .  F o r e s t s  o c c u r  a t  th e  u p p e r  e l e v a t io n s  and  lo w e r 
n o r th - f a c in g  s lo p e s  o f  t h e  S ap p h ire  Range and  th e  C o n t in e n ta l  D iv id e  
(B ourne e t  1 9 5 9 ) .
The d e l i m i t a t i o n  o f  v e g e t a t i o n a l  zones b ased  upon c l im a t ic  c lim a x  
a s s o c i a t i o n s  i s  d e s c r ib e d  by D aubenm ire (1 9 4 3 ) . S ix  m ajo r v e g e ta t io n  zones 
a r e  c h a r a c t e r i s t i c  o f  th e  Rocky M ountains : a lp in e  tu n d r a ,  Engelm ann
s p ru c e - s u b a lp in e  f i r ,  D o u g la s - f i r ,  p o n d e ro sa  p in e ,  J u n ip e r -p in y o n , and
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oak-m o u n ta in  m ahogany, o f which a l l  b u t  th e  l a s t  two a r e  c l e a r l y  d i s t i n ­
g u ish e d  in  th e  stucfy a r e a .  E x te n s iv e  t r a c t s  o f  lo d g e p o le  p in e ,  which in  
a g g re g a te  may a p p e a r  to  be a n o th e r  d i s t i n c t  z o ie ,  a c t u a l l y  r e p r e s e n t  a  sub­
c lim a x  do m in an t, h av in g  in v a d e d  c e r t a i n  a r e a s  fo l lo w in g  d e v a s ta t io n  by 
f o r e s t  f i r e s .  The ju n ip e r - p in y o n  zo n e , o r  r a t h e r  i t s  n o r th e rn  c o u n te r p a r t ,  
t h e  l im b e r  p in e - ju n ip e r  zone, do es  n o t  o c c u r  in  th e  E a s t  F o rk , a l th o u g h  i n ­
d i v id u a l s  o f b o th  s p e c ie s  a r e  found  t h e r e .  M ountain  mahogany a p p e a rs  i n  
th e  s tu d y  a r e a  a s  a  n a rro w  i n t e r r u p t e d  b e l t  on s o u th  and w est e x p o s u re s , 
s e p a ra te d  from  th e  c o n i f e r  s ta n d s  by g r a s s la n d  v e g e t a t i o n .  A cco rd in g  to  
D aubenm ire t h i s  zone i s  s c a r c e ly  r e p r e s e n te d  i n  th e  n o r th e rn  R o ck ies  and 
g e n e r a l ly  f u n c t io n s  a s  an  eco to n e  b e tw een  th e  n e e d le - le a v e d  f o r e s t  and n o h - 
f o r e s t e d  p l a i n s  and p l a t e a u s .  The E a s t  Fork d o es  i l l u s t r a t e  an i n t e r e s t i n g  
f e a t u r e  p o in te d  o u t by th e  same a u th o r :  w here t h e  m ountain  mahogany zone 
i s  w e l l  d e v e lo p e d , th e  ju n ip e r - p in y o n  zone i s  p o o r ly  r e p r e s e n te d ,  and v ic e  
v e r s a . (See T a b le  1 f o r  a  m ore c o m p le te  l i s t  o f  t r e e  s p e c i e s . )
The dom inan t n a t i v e  s p e c ie s  o f  c lim ax  g r a s s la n d s  su ch  a s  th o s e  o f  th e  
E a s t  F o rk  a re  b e l ie v e d  by  Bourne e t  (1959) to  be b lu eb u n ch  w h e a tg ra s s
(A gropyron s p ic a tu m ) , S an d b erg  b lu e g r a s s  ( Poa se c u n d a ) . and Id ah o  fe s c u e  
( F e s tu c a  id a h o e n s ls ) .  O th e r  s p e c ie s  o f  th e s e  g r a s s e s ,  in c lu d in g  A, s m i t h l i ,  
A, subsecundum . A, d a sy s ta c h y u m , P . am p la . P , s c a b r e l l a . and  F , s c a b r e l l a . 
a r e  a l s o  im p o r ta n t ,  a s  a r e  n e e d le g r a s s  ( S t lp a  C o lum biana. S , r i c h a r d s o n l .
S . c o m a ta ) . w ild  r y e  (Elymus c a n a d e n s is ) . p in e g r a s s  (C a la m a g ro s tis  
r u b e s c e n s ,  C, c a n a d e n s is ) . h a i r g r a s s  (D a n th o n ia  in te r m e d ia ) . and ju n e g ra s s  
( K o le r ia  c r i s t a t a ) .  D aubenm ire (1943) found p e r e n n ia l  g r a s s e s  o f  th e  
g e n e ra  A g ro p y ro n . P o a . F e s tu c a .  and M u h le n b e rg ia  to  be do m in an t f o r  th e
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T a b le  1 , P a r t i a l  l i s t  o f  t r e e  s p e c ie s  i n  th e  E a s t  F o rk . ^
A lp in e  f i r  A b ies  l a s io c a r p a  (H ook.) N u t t ,
G rand f i r  A. g ra n d is  (D oug .) L in d l .
D o u g la s - f i r  P se u d o tsu g a  m e n z ie s i i  (M irb .)  F ranco
Engelm ann s p ru c e  P ic e a  e n g e lm a n n ii P a r ry
W este rn  l a r c h  L a r ix  o c c i dent a l i s  N u t t ,
A lp in e  l a r c h  L, l y a l l i i  P a r i ,
P o n d e ro sa  p in e  P in u s  p o n d ero sa  Laws
L odgepo le  p in e  P . c o n to r ta  Doug,
W h iteb a rk  p in e  P , a l b i c a u l i s  Engelm .
L im ber p in e  P . f l e x i l u s  James
W este rn  hem lock Tsuga h e te r o p h y l la  ( R a f n ,) S a rg ,
M o u n ta in  hem lock T , m e r te n s ia n a  (B cn g .)  C a r r ,
W e s te rn  r e d  c e d a r  T h u ja  p l i c a t a  Donn
Rocky M ountain ju n ip e r  J u n ip e ru s  sco p u la ru m  S a rg ,
P a c i f i c  yew Taxus b r e v i f o l i a  N u t t ,
Q uaking a sp e n  P o p u lu s  t r e m u lo id e s  M ichx.
B la ck  cottonw ood P . t r i c h o c a r p a  T o r r ,  and  Gray
^ S c i e n t i f i c  n o m e n c la tu re  from  L i t t l e  (1953)*
p o n d e ro sa  p in e  z o n e .
As a g r i c u l t u r e  expanded in  th e  B i t t e r  Root V a l l ^ ,  d o m e s tic a te d  s p e c ie s  
o f  g r a s s e s  w ere in t r o d u c e d .  The e sc ap e  o f  th e s e  g ra sse s^  a lo n g  w ith  th e  
u se  o f  d o m estic  s p e c ie s  in  r e s e e d in g  o r r e v e g e ta t io n  p r o j e c t s ,  ex ten d ed  
t h e  l i s t  o f  l o c a l  f l o r a .  New a d d i t i o n a l  s p e c ie s  o f  v riiea tg ra ss  (A, 
d e s e r to ru m . A, in te rm e d iu m , A. t ra c h y c a u lu n )  and b lu e g r a s s  (P , co m p ressa ,
P , p r a t e n s i s ) . a s  w e l l  a s  b e n tg r a s s  ( A g r o s t is  a l b a ) . o rc h a rd  g ra s s  
(D a c ty l i s  g lo m e ra te ) . and  t im o th y  ( Phleum  p r e te n s e )  a r e  found i n  th e  E a s t  
F o rk ,
Many b ro a d - le a v e d  p la n t s  ( f o r b s )  and  sh ru b s  o c c u r  in  th e  s tu d y  a r e a .  
T a b le  27 i n  th e  a p p e n d ix  l i s t s  th e  more common o f  t h e s e .
I t  s h o u ld  be n o te d  h e re  t h a t  g r a s s e s ,  s e d g e s ,  and  f o rb s  c o n s t i t u t e  
th e  p r im a ry  ite m s  in  th e  d i e t  o f  e l k  th ro u g h o u t th e  y e a r  (De Nio 1938 ,
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M o rr is  and S ch w artz , 1 9 5 7 ) . The g r a s s la n d s  t h a t  a r e  c h a r a c t e r i s t i c  o f  
th e  E a s t  Fork  and  ex ten d  in to  s e v e r a l  o f  i t s  s id e  d r a in a g e s  t h e r e f o r e  p ro ­
v id e  im p o r ta n t  v e g e ta t io n  i n  t h i s  r e g a r d .  W hile e lk  can e f f i c i e n t l y  
• u t i l i z e  brow se a s  p a r t  o f  t h e i r  w in te r  d i e t ,  th e  f a c t  t h a t  g r a s s e s  a r e  a 
p red o m in a te  type w ith in  th e  w in te r  ran g e  and  a r e  a v a i l a b l e ,  f o r  th e  m ost 
p a r t ,  th ro u g h  much o f  th e  co ld  s e a so n  in c r e a s e s  t h e i r  v a lu e .
Of th e  b row se s p e c i e s ,  b i t t e r b r u s h  ( P u r s h ia  t r i d e n t a t a )  w a r ra n ts  
s p e c i a l  m e n tio n . T h is  p l a n t  i s  found  in  abundance on s o u th - f a c in g  s lo p e s  
in  th e  E a s t  F o rk , m ost commonly in  a s s o c i a t i o n  w ith  m ountain  m ahogany. 
B i t t e r b r u s h  i s  an e x c e l l e n t  f o ra g e  s p e c i e s ,  h ig h ly  n u t r i t i o u s  and  p a l a t ­
a b l e ,  A lth o u g h  i t  may be brow sed y e a r - ro u n d , i t s  g r e a t e s t  u se  o c c u rs  i n  
l a t e  f a l l  and  w in te r  "hhen e lk  a re  c o n c e n tr a te d  on th e  w in te r  r a n g e .
C lim a te
The c l im a te  o f  th e  B i t t e r  R oot V a lle y  i s  c h a r a c t e r iz e d  by c o o l ,  
p l e a s a n t  summers and c o m p a ra tiv e ly  m ild  w in te r s  (B ourne e t  1 9 5 9 ) . As 
e l e v a t io n  in c r e a s e s ,  so d o e s  th e  am ount o f  r a i n f a l l  and s n o w fa l l ;  t h e  
a v e ra g e  te m p e ra tu re  becomes lo w e r  and th e  g row ing  se a so n  s h o r t e r .  In  th e  
E a s t  F o rk , f r o s t s  may o c c u r  i n  any  m onth o f th e  y e a r ,  and th e  a v e ra g e  
f r o s t - f r e e  season  i s  p ro b a b ly  l e s s  th a n  100 d ay s  (B ourne e t  1 9 5 9 ) .
C l im a tic  d a ta  h av e  b een  c o l l e c t e d  a t  S u la ,  e l e v a t io n  4 ,4 5 0  f e e t ,  s in c e  
th e  w in te r  o f  1955 and have been  re c o rd e d  by th e  W eather B u reau , U .S . D e p a r t­
m ent o f  Commerce. The a v e ra g e  a n n u a l te m p e ra tu re  i s  4 1 .0  d e g r e e s ;  J a n u a ry  
te m p e ra tu re s  a v e ra g e  1 8 .5  d e g re e s  and  J u ly  te m p e ra tu re s  6 1 .6 .d e g r e e s .
A verage a n n u a l p r e c i p i t a t i o n  i s  1 7 .3 1  in c h e s .  D u rin g  th e  same p e r io d ,  
th e  r e c o r d  h ig h  and  low  w ere  100 d e g re e s  i n  J u ly  1961 and -4 3  d e g re e s  i n
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J a n u a ry  1 9 5 7 . W eather Bureau d a ta  f o r  D a r ty ,  e l e v a t io n  3 ,8 1 5  f e e t  have 
been  reco rded , s in c e  1909 and show an a v e ra g e  a n n u a l te m p e ra tu re  o f  4 5 .0  d e ­
g r e e s ,  w i th  a  J a n u a ry  a v e ra g e  o f 2 5 .0  d e g re e s  and  a J u ly  a v e rag e  o f  6 6 ,2  
d e g r e e s .  A nnual p r e c i p i t a t i o n  a v e ra g e s  1 5 .6 2  in c h e s .  U sing th e  r e l a ­
t i o n s h i p  be tw een  th e s e  two s t a t i o n s ,  b r i e f  a s  th e  re c o rd  a t  S u la  i s ,  one 
can i n t e r p o l a t e  t h e  D arby d a ta  f o r  e a r l i e r  d a te s  and o b ta in  an  e s t im a te  
o f  t h e  E a s t  Fork  c o n d i t i o n s  f o r  c o r re s p o n d in g  p e r io d s .
W ild l i f e
T ab le  2 l i s t s  th e  n a j or game s p e c ie s  an d  l a r g e  p re d a to r s  o f  th e  s tu d y  
a r e a .  A lth o u g h  e lk  a re  th e  m ost e c o n o m ic a lly  im p o r ta n t  o f  th e  endem ic 
b ig  g a m e -sp e c ie s , f i v e  o th e r s —m oose, mule d e e r ,  m ountain  g o a t ,  b ig h o rn
T a b le  2 ,  S e le c te d  fa u n a  o f  th e  E a s t  F o rk , p a s t  an d  p r e s e n t . ^ ____________
B lack  b e a r  Ur su a am erican a  cinnamomum Aud, and B ach.
G r iz z ly  b e a r  U. a r c to s  h o r r i b i l i s  Ord
M ountain g o a t Qreamnos am erican u s m isso u la e  A llen
B ig h o rn  sheep O vis c a n a d e n s is  c a n a d e n s is  Shaw
Mule d e e r  Q d o co ileu s  hem ionus h a a io n u s  R afn .
E lk  C ervus c a n a d e n s is  n e l s c n i  B a ile y
Moose A lee s  a l e e s  s h i r a s l  N e ls .
B ison  B ison b is  on b is o n  L in n .
M ountain l i o n  F e l l s  c o n c o lo r  m is s o u le n s is  G old ,
ly n x  Lynx c a n a d e n s is  c a n a d e n s is  K err
B obcat L , r u f u s  p a l le s c e n s  M err,
T im ber w o lf  C a n ls  lu p u s  i r r e m o tu s  G old ,
C oyote C, l a t r a n s  l e s t e s  M err,
R u ffed  g ro u se  Bonasa  u m b e llu s  u m b e llo id e s  Doug.
S p ru ce  g ro u se  C a n a c h lte s  c a n a d e n s is  f r a n k l i n i i  Doug,
B lue g ro u se  D endragapus o b s c u ru s  r i c h a r d  son i i  Doug.
ta x o n o m ic  n o m e n c la tu re  from  A m erican O m i t h o l o ^ s t  U nion (1 9 5 7 ),
H a l l  and K elson  (1 9 5 9 ) , and Rausch (1 9 6 3 ) .
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sheep^y and  b la c k  b e a r — a l s o  in h a b i t  th e  a r e a .  M ountain  g ro u se — b lu e  
sp ru c e  and  r u f f e d — a r e  found  th ro u g h o u t much o f  th e  f o r e s t  la n d .  O r ig in ­
a l l y ,  b iso n  and b ig h o rn  sheep  w ere ab undan t i n  and ab o u t th e  v a l l e y  o f 
th e  E a s t  F ork  (Koch 1 9 4 0 ), and i t  i s  q u i te  p ro b a b le  t h a t  th e  g r i z z l y  b e a r  
was a l s o  p a r t  o f  th e  e a r l y  fa u n a  in  th e  B i t t e r  R o o t. M ountain l i o n ,  ly n x  
b o b c a t ,  and c o y o te  a r e  r e s i d e n t  p r e d a to r s ,  as a re  v a r io u s  s p e c ie s  o f  owl 
and  hawk, in c lu d in g  g o ld en  e a g le s  (A q u ila  c h ry s a e to s  c a n a d e n s is  L in n . ) ,  
and o c c a s io n a l ly  b a ld  e a g le s  (H a l ia e e tu s  le u c o c e p h a lu s  a la s c a n u s  Town.)
T u r k ^  v u l t u r es ( C a th a r te s  a u r a  t e t e r  f r i e d . ) and a  h o s t  o f  s m a l le r  
b i r d s  and mammals co m p le te  th e  fa u n a  o f  th e  E a s t  F ork  / s e e  W rig h t (1963) 
and Weydemeyer e t  a l .  ( u n d a te d ) / .
Land Use and O w nership
Land u s e  and o w n ersh ip  w ith in  t h e  E a s t  F o rk  have rem ain ed  r e l a t i v e l y  
unchanged  s in c e  i t s  s e t t le m e n t  l a t e  in  th e  1 9 th  c e n tu iy .  The s o i l s  o f  
S u la  B a s in , which s u p p o rt  p réd o m in â t e ]y  g r a s s la n d s ,  m a in ta in  a  c a t t l e -  
ra n c h in g  economy. The m ajo r c ro p s  a r e  g r a s s e s  and  legum es r e q u i r e d  to  
su p p o r t  th e  l i v e s t o c k .  Twelve ra n c h e s  a r e  c u r r e n t l y  o p e ra te d  i n  th e  E a s t  
F o rk  v a l l e y ,  and some d ry la n d  fa rm in g  has been  a t te m p te d  on t h e  u p la n d s  
betw een  S u la  B a s in  and  F ren ch  B a s in .  B ecause  norm al a n n u a l r a i n f a l l  does 
n o t  p ro v id e  a d e q u a te  w a te r  f o r  c u l t i v a t e d  c ro p s ,  i r r i g a t i o n  i s  e s s e n t i a l .
As m en tio n ed  p r e v io u s ly ,  a  m ild  i n f l u x  o f  c i t i z e n s  se e k in g  h o m e s ite s  
f o r  s ff lm i-re tirem en t p u rp o se s  h a s  p a r a l l e l e d  th e  m o d era te  p o p u la t io n
*Two ewes have been  o b se rv ed  d u r in g  s p r in g  a e r i a l  c o v e ra g e s .  O r i ­
g i n a l l y ,  two p a i r s  o f  b ig h o rn  e m ig ra te d  from  th e  W est F ork  a r e a  and e s ­
t a b l i s h e d  th e m se lv e s  in  th e  E a s t  F o rk . Both ram s w ere poached th e  f i r s t  
s e a s o n ,  le a v in g  o n ly  th e  two ew es.
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i n c r e a s e  i n  th e  m ain v a l l e y  o v e r  t h e  p a s t  d e c a d e . T>rc> such  y e a r -ro u n d  
h o m e s ite s  e x i s t  in  th e  E a s t  F o rk  a t  p r e s e n t ,  and seven  o th e r s  r e c e iv e  
l im i t e d  s e a s o n a l  u s a g e .
Inasm uch a s  a b o u t 92 p e r  c e n t  o f  th e  t o t a l  a r e a  i s  f o r e s t e d  and a b o u t 
90 p e r  c e n t i s  in  p u b lic  ow nersh ip  (Hamre and W att 1 9 5 7 ), th e  E a s t  Fork  
can  m a in ta in  an a c t i v e  t im b e r  i n d u s t i y .  The f o r e s t s  a r e  on U .S . F o re s t  
S e rv ic e  la n d s  and s u p p o r t  an a n n u a l h a r v e s t  o f  ab o u t 5 ,763  m i l l io n  b o ard  
f e e t ,  p r im a r i ly  o f  D o u g la s - f i r  and p c n d e ro sa  p in e .  Though lo d g e p o le  p in e  
i s  q u i te  a b u n d a n t, i t s  u t i l i t y  a s  a  t im b e r  o r  p u lp  so u rc e , from  an econom ic 
s ta n d p o in t ,  i s  g e n e r a l ly  lo w .
The E a s t  F o rk  i s  a  re g io n  of c o n s id e ra b le  s c e n ic  beau ty , in  w hich 
r e c r e a t i o n  i s  an im p o r ta n t  i n d u s t r y ,  A p o r t io n  o f  th e  A n a c o n d a -P in t la r  
W ild e rn e ss  A rea— 1 1 ,1 6 2  a c r e s  c o n s t i t u t i n g  a b o u t l 6  p e r  c e n t  o f  th e  S u la  
R anger D i s t r i c t ,  B i t t e r  R oot N a tio n a l  F o r e s t— l i e s  i n  th e  e a s te rn m o s t 
p a r t  o f  th e  d i s t r i c t  and  i s  th e  d e s t i n a t i o n  of many h ik in g ,  r i d i n g ,  f i s h ­
in g , an d  s ig h t - s e e in g  e x c u r s io n s .  F o r e s t  S e rv ic e  o f f i c i a l s  e s tim a te d  
2 1 ,6 0 0  r e c r e a t i o n  v i s i t s  to  t h e  E a s t  Foiic a r e a  i n  1957 . Of t h e s e ,  2 7 .7  
p e r  c e n t  w ere f i s h i n g  v i s i t s ,  1 8 .9  p e r  c e n t  w ere p ic n ic k in g  and  cam ping , 
1 1 .1  p e r c e n t  w ere h u n t in g ,  and 2 5 .0  p e r  c e n t  w ere f o r  o th e r  p u rp o s e s ,
A r e c e n t  p u b l i c a t io n  fro m  th e  N o rth e rn  R egion o f  th e  U .S . F o re s t  S e rv ic e  
(U .S . D q^artm ent o f  A g r ic u l tu r e  u n d a te d )  g r a p h ic a l ly  i l l u s t r a t e s  th e  
g row th  o f  n a t i o n a l - f o r e s t  r e c r e a t i o n  in  th e  r e g io n  o f v h ic h  th e  B i t t e r  
R oot N a t io n a l  F o r e s t  i s  a  p a r t .  The num ber o f  v i s i t s  r o s e  from  .6 9  
m i l l i o n  In  1945 t o  5 .6  m i l l i o n  in  I9 6 0 , an  in c r e a s e  o f  o v e r  800 p e r  c e n t .  
V i s i t s  in c r e a s e d  by ,9  m i l l i o n — an  even g r e a t e r  p e rc e n ta g e — from  I960
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t o  1 9 6 1 , S in c e  th e n ,  th e  number o f  r e c r e a t i o n  v i s i t s  h as  c o n tin u e d  to  
grow , though  n o t a s  r a p i d ly  a s  d u r in g  th e  19 6O-6I  p e r io d .
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HISTORY OF THE EAST FORK EIK HERD
N a tiv e
The e a r l i e s t  r e c o r d  o f game c o n d i t io n s  in  th e  E a s t  F ork  a re a  i s  
r e c o rd e d  in  th e  jo u r n a l s  o f th e  Lewis and C la rk  e x p e d i t io n  o f  1804 to  
1806 , In  s e a rc h in g  f o r  n a v ig a b le  w a te rs  to  th e  w e s t, th e  e x p e d i t io n  
c ro s s e d  th e  C o n t in e n ta l  D iv id e  i n  th e  v i c i n i t y  o f L o s t T r a i l  P ass  and 
e n te r e d  th e  B i t t e r  Root V a l l ^  in  S ep tem ber o f 180$. The p a r ty  found 
game— in c lu d in g  e lk — p l e n t i f u l  enough to  s a t i s f y  t h e i r  d a i l y  re q u ire m e n ts  
(B id d le  1 9 6 2 ) , On th e  r e tu r n  jo u rn e y  i n  l a t e  Ju n e  and e a r ly  J u ly  o f  1806, 
game was r e l a t i v e l y  s c a rc e  In  th e  h e a v i ly  t im b e re d  B i t t e r  Root M o u n ta in s , 
a s  i t  had been  on th e  w estw ard  t r i p ,  b u t th e  p a r ty  a g a in  e n c o u n te re d  an 
abundance o f  a n im a ls  upon d e sce n d in g  L olo  C reek  i n t o  th e  B i t t e r  Root 
V a l le y ,
T ra v e l in g  up th e  B i t t e r  Root V a lle y  in  March o f  1824 , th e  f u r - t r a p -  
in g  e x p e d i t io n  o f  A le x a n d e r  R oss found  e lk  very  num erous (Koch 1 9 4 0 ) , The 
S tev e n s  e x p e d i t io n  of 1853 to  1855 , u n d e r ta k e n  f o r  th e  p u rp o se s  o f  e x p lo r ­
in g  a  r a i l r o a d  r o u te  t o  th e  P a c i f i c ,  e x te n s iv e ly  mapped t h i s  a r e a ,  Koch 
(1940) i n d i c a t e s  t h a t  th e  g roup  p ro b a b ly  r e l i e d  on game a s  a  food so u rc e  
b u t d id  n o t r e c o rd  such  d a t a .
One o f  th e  e a r l i e s t  p io n e e r s  in  th e  E a s t  F o rk , th e  l a t e  B e r t i e  L ord , 
r e c a l l e d  m o d era te  num bers o f  e l k  in  th e  a r e a  idien he hom esteaded  th e r e  in  
1880 , a l th o u g h  th e  e r a  o f  game abundance was r a p i d ly  c lo s in g .  I t  i s  
g e n e r a l ly  a g re e d  t h a t  th e  e lk  o f th e  B i t t e r  Root V a lle y  w ere a t  t h e i r  
lo w e s t  l e v e l  in  th e  d ecad e  around  1900 , Than W ilk e rso n , th e  f i r s t  f o r e s t  
r a n g e r  i n  th e  W est Fork  o f  th e  B i t t e r  R oot R iv e r ,  e s t im a te d  o n ly  sev en  e lk
-2 3 -
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re m a in in g  i n  th e  E a s t  Fork  a r e a  in  1902 (H o llib a u g h  1 9 4 2 ).
R e p ro d u c tio n
S u b seq u en t to  th e  c r e a t io n  o f  n a t io n a l  f o r e s t s  in  th e  l a t e  1 9 th  
c e n tu ry , t h e r e  were a t te m p ts  to  r e e s t a b l i s h  e lk  th ro u g h o u t much o f  t h e i r  
fo rm e r r a n g e .  T r a n s p la n ts  t o  many w e s te rn  a r e a s  w ere made from  Y ellow ­
s to n e  N a tio n a l  P a rk ,  vAiich a t  th e  tim e c o n ta in e d  an e s tim a te d  3 0 ,0 0 0  
to  4 0 ,0 0 0  e lk  (Rush 1 9 3 2 ). In  1911 , th r e e  c a r lo a d s  c o n ta in in g  60 e lk  
w ere b ro u g h t in to  th e  B i t t e r  Root V a lle y  (W est 1941, H o llib au g h  1 9 4 2 ).
One c a r lo a d  was p la c e d  in  th e  m o u n ta in s  n o r th e a s t  o f  H am ilto n , H o llib a u g h  
r e l a t e  % and two lo a d s  i n  th e  E a s t  F ork  a r e a .  How many o f  th e  l i b e r a t e d  
e lk  a c t u a l l y  s u rv iv e d  i s  n o t known, f o r  th e y  r e p o r t e d ly  reach ed  th e  
B i t t e r  R oot in  a  p o o r and v e ry  w eakened c o n d i t io n ,  w ith  s e v e r a l  m o r ta l ­
i t i e s  o c c u r r in g  a f t e r  a r r i v a l .  On th e  a ssu m p tio n  o f  e q u a l n u m e ric a l 
d i s t r i b u t i o n  w i th in  t h e  c a r s ,  somewhat l e s s  th an  40 a n im a ls  jo in e d  th e  
r e s i d e n t  e lk  o f  th e  E a s t  F ork  to  o r i g i n a t e  th e  p r e s e n t  h e rd .
F o llo w in g  th e  i n t r o d u c t io n  from  Y e llo w s to n e , l e g a l  e lk  h a r v e s t s  i n  
R a v a l l i  C ounty  were e l im in a te d  from  1913 to  1926 a n d , in  th e  E a s t  F o rk , 
a g a in  i n  192? and 1928 ( s e e  T able 3 f o r  h u n tin g  r e g u la t io n s  in  th e  E a s t  
F o r k ) ,  The r e s to c k in g  and se a so n  c lo s u r e s  a p p a r e n t ly  w ere s u c c e s s f u l  in  
e s t a b l i s h i n g  a b re e d in g  p o p u la t io n  o f  e l k .  S e r io u s  e f f o r t s  to  r e c o rd  
game num bers were begun in  1922 by em ployees o f  th e  F o re s t  S e r v ic e .  Ob­
s e r v a t io n s  on e lk  ab u n d an ce , a s  r e p o r te d  b y  H o llib a u g h  (1942) f o r  th e  
E a s t  F o rk  a re a  from  1922 th ro u g h  1941 , a r e  p r e s e n te d  in  T ab le  5 , Page 33 .
Numbers o f  e lk  in  th e  E a s t  Fork  in c r e a s e d  a t  a  m odest r a t e .  A 
F o r e s t  S e rv ic e  game s tu d y  i n  1936 c o n ta in s  a  s i g n i f i c a n t  a p p r a i s a l  o f  th e
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n  t r  r t  Tf
t t  f r  t t  i r
T a b le  3 . H u n tin g  r e g u l a t i o n s  in  th e  E a s t  F o rk , 1913 t o  1965.
1913 t o
1925 C lo sed  seaso n
1926 B u lls  o n ly ,  1 1 /1 2  to  1 1 /1 5 .
1927 C losed  seaso n
1928 C lo sed  s e a so n
1929  E i th e r  s e x , l l / l l  to  1 1 /1 5 .
1930  " IT II II
1931
1932
1922 " II II II
1934  " " " "
1935 B u lls  o n ly ,  l l / l l  to  11/15.
1936  E i th e r  s e x , 1 0 /1 5  to  11/15
1927 " II II H
1938
1939
1940
1941 "
1942
1943
1 9 / j 4  1 1  I t  «  «
1 9 4 5  II II II II
1946 II " '• " ; B r. a n t .  b u l l s *  I I / I 6 to  1 1 /3 0 .
1947  E i t h e r  s e x ,  10 /15  to  1 1 /1 5 .
1948 A n tle re d  b u l l s ,  10 /15  to  H / 1 5 .
1949 E i th e r  sex , 10 /15  to  H / 1 5 .
1 9 5 0  II II II I*
1951  " " ” "
1 9 5 2  It tt  M IT
1 9 5 2  It ft ft n
1954  E i t h e r  s e x , 1 0 /1 5  to  d e s i r e d  h a r v e s t .
1955  " " , 1 0 /1 5  t o  1 1 /1 5  ( d e s i r e d  h a r v e s t ) .
1956  II II , 1 0 /1 5  t o  1 1 /1 5  ( d e s i r e d  h a r v e s t  a f t e r  11/15
B r. a n t .  b u l l s ) .
1957  II M , 9 /2 2  to  1 1 /2 4 ; B r. a n t .  b u l l s  11 /25  to  1 2 /1 5 .
1958 II II , 9 /2 1  t o  1 1 /2 3 ;  B r. a n t .  b u l l s  1 1 /2 4  to  1 2 /3 1 .
1959  n II , 9 /20  to  1 2 /1 3 ; B r. a n t .  b u l l s  I 2 /1 4  t o  1 2 /3 1 .
1960 II II , 9 /2 0  to  1 ^ 4 ;  B r. a n t .  b u l l s  12 /5  to  1 ^ 3 1 .
1961 II II , 9 /1 7  t o  1 2 /9 ;  B r . a n t .  b u l l s  1 2 /1 0  t o  1 2 /3 1 .
1962  II II , 9 /1 6  t o  12/ 2 3 ; B r. a n t .  b u l l s  1 2 /2 4  to  1 2 /3 1 .
1963 II II , 9 /1 5  to  1 ^ 2 4 ;  B r. a n t .  b u l l s  12/25  t o  1 2 /3 1 .
1964 II II , 1 0 /3  to  1 1 /2 2 .
II It II tt
I t  I t  t t  It
If It t i  It
It II It
It t t  If It
It It t t  If
$ B r a n c h - a n t le r e d  b u l l s .
L
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a n im a ls ' p o p u la t io n  g ro w th ; a  su rv ey  o f  th e  w in te r  ran g e  i n  th e  E a s t  F ork  
d i s t r i c t  p rom pted  th e  fo l lo w in g  c o n c lu s io n :
A lth o u g h  f a v o ra b le  w e a th e r  and snow c o n d i t io n s  p re v e n te d  
game from  s u f f e r i n g  from  w ant o f fo o d , i t  was n o te d  a f t e r  
snow l e f t  th e  a r e a  in  A p r i l  th a t  th e  a r e a  betw een Camp 
C reek  and Mink C reek has  been  o v e rg ra z e d  by d o m estic  s to c k  
f o r  many y e a r s  p re v io u s  to  t h i s  w in te r .  Very l i t t l e  h e r ­
baceous fe e d  was a v a i l a b l e  f o r  game. The game b a d ly  o v e r ­
u t i l i z e d  th e  brow se s p e c ie s  t h i s  p a s t  w in te r .  The browse 
s p e c ie s  a l s o  show e v id e n c e  o f p a s t  abuse  w ith  i t s  dead 
stum p and a  l a r g e  p e rc e n ta g e  o f  w illo w  clum p e n t i r e l y  d ead .
B ecause o f a  l im i t e d  amount o f g r a s s e s  i n  th e  a r e a ,  i t  was 
e s t im a te d  t h a t  i t  w ould ta k e  o n ly  3 o r  4 in c h e s  o f  c r u s te d  
snow t o  c a u se  a  fam ine fo r  t h e  game on t h i s  a re a  (U .S .D .A .
1 9 3 6 :6 ) .
I n  th e  25 y e a r s  fo llo w in g  r e s to c k in g  and h a r v e s t  c lo s u r e s ,  an  i n ­
c r e a s in g  e lk  p o p u la t io n ,  o v e r u t  i l  i z  a t  io n  of th e  w in te r  ran g e , and com peting  
demands on th e  a v a i l a b l e  f o r a g e  s u p p ly  by b ig  game and dom estic  s to c k  be­
came a  m ajo r p rob lem  i n  th e  B i t t e r  R o o t.
By 1942 th e  above c o n d i t io n s  had  p ro g re s s e d  to  th e  p o in t  w here 
H o llib a u g h  (1942) found e lk  to  be  s e r i o u s ly  i n j u r i n g  th e  p r iv a te  la n d s  o f  
a  num ber o f  r a n c h e r s  in  th e  E a s t  F ork  v a l l e y .  He co n c lu d ed  t h a t  th e  amount 
o f  b ig  game m aking use  o f  th e  ran g e  m ust be re d u c e d , e l k  num bers h a v in g  
been  e s tim a te d  a t  85 0 . Damage can  p l a i n t s  o f  e lk  e a t in g  and t ra m p lin g  hay­
s ta c k s  in  S u la  B a s in  w ere r e g i s t e r e d  f o r  th e  f i r s t  t im e  t h a t  y e a r .
The F ish  and Game D epartm en t re c o g n iz e d  th e  r o l e  o f h a r v e s t  i n  con­
t r o l l i n g  an im al p o p u la t io n s  and  recommended more l i b e r a l  h u n tin g  o f  e lk .  
F o u r y e a r s  e la p s e d ,  how ever, b e f o r e  such  a c t io n  was ta k e n ,  and m eanw hile , 
game-damage c o m p la in ts  c o n tin u e d  each w in t e r .  I n  1946, r e g u la t io n s  w ere 
changed  to  p e rm it  th e  t a k in g  o f  b r a n c h - a n t le r e d  b u l l s  d u r in g  an  ex ten d ed  
s e a s o n .  I n  a c o o p e r a t iv e  game c e n su s  fo llo w in g  th e  1946 h u n tin g  se a so n
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(Thompson 1947)> o n ly  42? e lk  w ere e s t im a te d  to  be in  th e  E a s t Fork 
d i s t r i c t .  The ass 'um ption  was t h a t  t h e  b r a n c h - a n t le r e d  b u l l  sea so n  o f  
th e  p a s t  f a l l  had red u ced  th e  e lk  p o p u la t io n  and  th e r e f o r e  a  l e s s  l i b e r a l  
h a r v e s t  sh o u ld  be r e i n s t a t e d  f o r  th e  1947 s e a so n .
The r e o c c u r r e n c e  o f e lk  d e p re d a t io n s  th e  fo llo w in g  y e a r  d e m o n s tra te d  
th e  e r r o r  o f t h a t  a s su m p tio n , and a f t e r  th e  1948 se a so n  ( r e s t r i c t e d  to  
a n t l e r e d  b u l l s ) , s p e c ia l  b r a n c h -a n t le r e d  b u l l  p e rm its  were i s s u e d  in  th e  
S u la  B a s in  in  an e f f o r t  t o  re d u c e  th e  dam age, A more l i b e r a l  seaso n  was 
a g a in  recommended. The fo llo w in g  f a l l — 1949— & h a r v e s t  o f  e i t h e r  sex  
was p e r m it te d  d u r in g  th e  r e g u la r  seaso n  o f  O c to b e r 15 to  November 15 .
There was no c u r ta i lm e n t  o f  e lk  damage to  h a y s ta c k s ,  how ever, and an im al 
d e p re d a t io n s  c o n tin u e d  f o r  th e  n e x t  .10 y e a r s .
I t  h a s  been  su g g e s te d  t h a t  t h e  s o i l s  o f  t h e  B i t t e r  R oot V a lle y  may be 
d e f i c i e n t  i n  c e r t a i n  e s s e n t i a l  m in e ra ls  and t h a t  t h i s  co u ld  be th e  re a so n  
e lk  r a id  h a y s ta c k s  in  some w in te r s .  In  a s o i l  su rv e y  com ple ted  in  1951 
(B ourne e t  1 9 5 9 ) , s o i l s  o f th e  E a s t  F ork—members o f  th e  L ic k , R a v a l l i ,  
B row nlee , D u ffÿ , and Stecum  s e r i e s ,  and th e  S u la  loam  v a r i a n t — w ere found 
t o  be low  in  n a t u r a l  o r  in h e r e n t  f e r t i l i t y .  But th e  f a c t  t h a t  e lk  damage 
d e c l in e d  to  m inor p r o p o r t io n s  and i n  many c a s e s  d is a p p e a re d  i n  th e  E a s t  
Fork  from  abou t I9 6 0  th ro u g h  1963 , fo llo w in g  f iv e  y e a r s  o f i n t e n s iv e  h a r ­
v e s t s  i n  w hich peak  p o p u la t io n s  a p p a r e n t ly  o c c u r re d , in d i c a t e s  t h a t  s o i l  
i n f e r t i l i t y  was n o t  th e  p r in c ip a l  cau se  o f th e  d e p r e d a t io n s .  In  r e t r o ­
s p e c t ,  a  c o n d i t io n  o f  o v e rab u n d an ce , i . e .  an  e lk  p o p u la t io n  in  e x c e s s  o f  
th e  c a r r y in g  c a p a c i t y  o f  th e  w in te r  r a n g e , seems a  more v a l id  re a so n  f o r  
th e  s i t u a t i o n .
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R ec en t S ta tu s
E lk  num bers c o n tin u e d  t o  r i s e ,  re a c h in g  a  peak  in  ab o u t 1958 , Com­
b in e d  h ig h  e lk  and c a t t l e  num bers cau sed  s e r io u s  fo ra g e  p rob lem s and 
n e c e s s i t a t e d  g ra z in g  r e a d ju s tm e n ts  on r a n g e la n d s  a d m in is te re d  by th e  
F o r e s t  S e r v ic e ,  H a rv è s t seaso n s  o f v a r i a b l e  l e n g th — e a r ly  and ex ten d ed  
e i t h e r - s e x  s e a so n s — w ere i n s t i t u t e d  in  1954. S p e c ia l  b r a n c h - a n t le r e d  
b u l l  s e a so n s  w ere added  in  19 5 6 . The fo rm er ty p e  o f se a so n  i s  c r e d i t e d  
w ith  s t a b i l i z i n g  th e  h e rd  fo llo w in g  i t s  1958 p eak . A nnual c en su s  f ig u r e s  
(e x c lu d in g  th e  in c o m p le te  1963 c e n su s )  ra n g e  from  a  low  o f  522 i n  1962 
t o  a  h ig h  o f  651 in  1958 , a v e ra g in g  590 , S ix  hundred  and  tw e n ty - fo u r  
e lk  w ere  r e c o rd e d  in  th e  a e r i a l  c o v e rag e  o f  A p r i l  and May 1965, c l o s e ly  
a p p ro a c h in g  th e  1958 l e v e l .
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CHARACTERISTICS CF THE POPULATICN
C en su s M ethods and A nim al Numbers (See T ab le  5 f o r  c h r o n o lo g ic a l  l i s t i n g
o f  c o u n ts  and e s t i m a t e s ) .
E a r ly  p o p u la t io n  co u n ts  (1922 th ro u g h  1945) i n  th e  B i t t e r  R oot a s  a  
w hole and  th e  E a s t  F o rk  i n  p a r t i c u l a r  w ere o b ta in e d  by o c u la r  and  a id e d -  
o c u la r  ( b in o c u la r s  a n d /o r  s p o t t i n g  sc o p e s)  g ro u n d  co u n ts  o f e lk  concen ­
t r a t io n s  on th e  w in te r  r a n g e . The F o r e s t  S e rv ic e  m a in ta in e d  th e s e  r e c o rd s  
u n t i l  1942, when th e  F is h  and Game D epartm en t assum ed th e  t a s k  o f  c e n s u s -  
t a k i n g ,
Hie u s e  o f a i r c r a f t  t o  se c u re  B i t t e r  R oot game numbers was i n i t i a t e d  
i n  t h e  E a s t  F o rk  in  1 9 4 6 , The d e p a rtm e n t em ployed c o o rd in a te d  ground and 
a e r i a l  c o v e ra g e  t h a t  y e a r  and a g a in  i n  1947 and 1 9 5 1 . A lthough  a d v e rse  
w e a th e r  c o n d i t io n s  i n  1951 p re v e n te d  c o n c u r re n t c o v e ra g e , Thompson (1951) 
c o n c lu d ed  t h a t  a i r  cen su s  was c o n s i s t e n t l y  f a r  s u p e r io r  to  g round  c e n s u s ,  
V h ile  th e  1951 e l k  c o u n t in  th e  E a s t  F o rk  by  a e r i a l  o b s e rv a t io n  was n o t  in  
i t s e l f  p a r t i c u l a r l y  o u ts ta n d in g  (223 e lk  w ere r e c o r d e d ) ,  u se  o f  t h i s  t e c h ­
n iq u e  i n  th e  a r e a 's  game management was begun i n  1953 on an  a n n u a l b a s i s  
(no s e p a r a t e  E a s t  F o rk  census w as ta k e n  i n  1 9 5 2 ), S in c e  th en , a e r i a l  c e n su s  
h a s  been u se d  e x c lu s iv e ly ,  w ith  g round  c l a s s i f i c a t i o n  a s  a  su p p lem e n t. I n  
th e  cen su s  o f  1955, 581 e lk  w ere seen  in  th e  E a s t  F o rk , A p o r t io n  o f t h i s  
l a r g e r  c o u n t can  be d i r e c t l y  a t t r i b u t e d  t o  g r e a t e r  e f f i c i e n c y  i n  a e r i a l  
c o v e ra g e , b u t a c tu a l  h e rd  i n c r e a s e  was a l s o  a  c o n t r ib u t in g  f a c t o r .
A P ip e r  Super-C ub (PA -18) i s  p r e s e n t l y  u t i l i z e d  f o r  a n n u a l t r e n d  
c o u n ts .  C overage i s  u s u a l ly  a cc o m p lish e d  b e tw een  m id -A p r i l  and mid-M ay, 
when e l k  c o n c e n t r a te  on th e  open f o o t h i l l s  a s  g r a s s  b e g in s  i t s  c u r r e n t -  
y e a r  g ro w th , TM s p e r io d  i s  o f te n  r e f e r r e d  t o  a s  th e  " g re e n -u p , " and  th e
- 2 9 -
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p ro c e d u re  i s  te rm ed  " g re e n  g r a s s "  c o u n ts . The optimum tim e to  c o u n t i s  
a p p ro x im a te ly  one h o u r fo llo w in g  dawn o r  one hour p re c e d in g  d u sk . F l i g h t s  
c o n tin u e  u n t i l  maximum co u n ts  have b een  a t t a i n e d .
S p r in g  o b s e rv a t io n s  a r e  u s u a l ly  o f  more v a lu e  th a n  m id w in te r  
s ig h t in g s ,  a l th o u g h  snow co v er and snow d e p th  te n d  t o  c a u se  g ro u p in g  
among t h e  e lk  an d  a l s o  enhance th e  o b s e r v e r 's  image p e rc e p t io n  and 
f a c i l i t a t e  s p o t t i n g .  In  a d d i t io n ,  g r a s s la n d s  on so u th  and w est s lo p e s  
a r e  o f te n  w indblow n d u r in g  th e  w in te r ,  and much o th e rw is e  u n a t t a in a b le  
fo ra g e  i s  exp o sed ; e l k  make c o n s id e ra b le  use o f  th e  windblown g r a s s y  ex­
p o s u re s  th ro u g h o u t  th e  m id- to  l a t e - w i n t e r  p e r io d .  I n  w in te r ,  how ever, 
a  l a r g e  p r o p o r t io n  o f th e  e lk  p o p u la t io n  g e n e r a l l y  rem ains b e n e a th  t h e  
t im b e r  can o p y , w here av e rag e  snow d e p th  i s  l e s s ,  th e  te m p e ra tu re  i s  h ig h e r ,  
and fo o d  and c o v e r  a r e  more c c n s i s t e n t l y  a v a i l a b le *
As w e a th e r  c o n d i t io n s  m e l io r a te  w ith  th e  approach  o f s p r in g ,  snow 
a c c u m u la tio n s  on th e  s o u th  and  w e s t s lo p e s  a r e  t h e  f i r s t  t o  d i s a p p e a r .  
V e g e ta t io n  lo n g  co v e re d  by snow i s  a g a in  a v a i l a b l e ,  p ro v id in g  a d d i t i o n a l  
f o ra g e  f o r  e l k .  T h is  su p p lem en t, a s  w e ll a s  t h e  fo ra g e  (brow se i n  p a r ­
t i c u l a r )  t h a t  h a s  s e rv e d  th e  e lk  th ro u g h  th e  w in te r ,  i s  p ro b a b ly  q u i te  
t h o r o u ^ l y  u t i l i z e d  by th e  tim e  g r a s s e s  b eg in  t h e i r  new g ro w th . The 
g re e n -u p  f u r n i s h e s  a  f r e s h  s o u rc e  o f h ig h ly  p a l a t a b l e  and sue ex ilen t fo ra g e  
to  s u p p la n t  t h e  w aning b ro w se . B ecause g re  en- g r a s s  c o u n ts  a re  o r ie n te d  t o  
an n u a l v e r n a l  p h en o lo g y — th e  same f a c to r s  t h a t  in f lu e n c e  b e h a v io r a l  p a t t e r n s  
in  e l k — th e r e  i s  p ro b a b ly  l e s s  y e a r - t o - y e a r  v a r i a b i l i t y  th a n  i n  w in te r  
c o u n ts .  A l l  t h i n g s  c o n s id e re d , t r e n d  c o u n ts  o b ta in e d  d u rin g  t h e  A p r i l  
and May g re e n -u p  have r e s u l t e d  in  c l o s e r  e s t im a te s  o f a c t u a l  h e rd  n u m b ers .
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V e g e ta t iv e  co v er and  t e r r a i n  a r e  su ch  t h a t  a e r i a l  o b s e rv a t io n s  and 
g round  c o u n ts  o f segm ents o f th e  p o p u la t io n  a r e  d i f f i c u l t ,  and a  com­
p a r is o n  betw een  them  o f  l i t t l e  v a lu e .  I n  t h e  c o o p e ra t iv e  game c e n su s  o f  
th e  E a s t  Fork in  1946 and 1947 (Thompson 1 9 4 7 ) , sp o rtsm e n , r a n c h e r s ,  and  
F ish  and  Game D epartm en t p e rs o n n e l a t te m p te d  b o th  ground and a e r i a l  
co v e rag e  o f  p o r t io n s  o f  th e  E a s t  F ork  w in te r  ra n g e . The r e s u l t s ,  p r e ­
s e n te d  i n  T ab le  4 , i l l u s t r a t e  t h e  s u c c e s s  t h a t  m ight be e x p e c ted  Wien e lk  
a re  co u n te d  in  o th e r  th an  b ro a d , op@i a r e a s  o f  m odera te  e l e v a t i o n a l  
d i f f e r e n c e .
*  i  J  l A  r v  4
A rea Ground Count A e r ia l  Count
F ren ch  B as in 35 36
E a s t  Fork ( l io r th  s id e ) 85 25
E a s t  Fork  ( s o u th  s id e ) 18 65
138 126
A e r i a l  co u n t a s  p e r c e n ta g e  o f g round  c o u n t -  91 .3
R io rd an  (1948) m e n tio n s  th e  d i f f i c u l t i e s  o f c o u n tin g  e lk  from  th e  
a i r  i n  ru g g ed  to p o g ra p h y  an d  d en se  c o v e r , b u t  M urie (1951) n o n e th e le s s  
f e e l s  t h a t  a e r i a l  o b s e rv a t io n  i s  t h e  m ost e f f e c t i v e  cen su s  m ethod f o r  th e  
Rocky M oun ta in  r e g io n ,  B uechner e t  (1 9 5 1 ) , R ognrud (1 9 5 3 ), and  o th e r s  
fo u n d  a e r i a l  o b s e rv a t io n s  a c c o u n te d  f o r  a b o u t 80 p e r  c e n t o f  co m p arab le  
g ro u n d  c o u n ts .
The a e r i a l  c o v e ra g e  o f  1965 , p a r t  o f  th e  p r e s e n t  s tu d y ,  was th e  m ost 
e x te n s iv e  and  p ro b a b ly  t h e  m ost i n t e n s i v e  e v e r  made in  th e  B i t t e r  R oot 
U n i t ,  U sin g  a  P ip e r  S uper-C ub  p i l o t e d  b y  C o u rtn ey  L , T a y lo r , a  M ontana 
F is h  an d  Game D epartm ent w arden  i n  th e  u p p e r  B i t t e r  R oot U n i t ,  f ly in g  was 
begun on A p r i l  1 2 , Mr. T a y lo r  h a s  been  w ith  th e  D epartm en t i n  th e  u p p e r
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
- 3 2 -
B i t t e r  R oot s in c e  1953 and  has f lo v n  a e r i a l  cen su s  each  y e a r .  H is know­
le d g e  o f  th e  a r e a  and a b i l i t y  a s  a  p i l o t  w ere in v a lu a b le  i n  o b ta in in g  
th e  a e r i a l  c o v e ra g e .
W eather c o n d i t io n s  w ere f a v o ra b le  th ro u g h o u t th e  rem a in d e r o f  
A p r i l ,  and  f l i n t s  c o u ld  be made n e a r ly  e v e iy  d a y . We made m orning 
f l i g h t s  o n ly  in  th e  t r e n d  c o u n ts ,  and co v erag e  fo llo w e d  th e  p r o g re s s io n  
o f  th e  g re e n -u p  from  lo w er e l e v a t io n s  t o  h ig h e r  e l e v a t i o n s ,  hence so u th ­
w ard up th e  v a l le y  o f  t h e  B i t t e r  R o o t. The E a s t  F ork  was th e  l a s t  m a jo r  
a r e a  t o  be c e n su se d : two f l i g h t s ,  on A p r i l  23 and 24> co v ered  th e  e n t i r e
a r e a ,  and we o b se rv e d  624 e lk  on t h e  w in te r  r a n g e .  B ecause c u r r e n t - y e a r  
g r a s s e s  w ere g row ing  in  o n ly  a  sm a ll p e rc e n ta g e  o f  t h e  a r e a  we a n t i c i p a t e d  
h ig h e r  c o u n ts  a t  a  l a t e r  d a t e .  F ly in g  w ea th er was u n fa v o ra b le  i n  l a t e  
A p r i l ,  h o w ev er, and rem ain ed  so in  th e  u p p e r  B i t t e r  Root V a lle y  f o r  ab o u t 
two w eeks, th e  p e r io d  in  v iiich  th e  b e s t  c o u n ts  w ere o b ta in e d  th e  p re v io u s  
y e a r .  F l i g h t s  On May B and 1 0 , th e  f i r s t  p o s s ib l e ,  r e v e a le d  th e  E a s t  Fork 
e lk  to  be d e c re a s in g  in  g roup  s iz e  and t o t a l  o b s e rv a b le  num bers. We r e ­
c o rd e d  many a n im a ls  a s  s in g le s  and g ro u p s  o f  two to  s i x  in  t im b e re d  a r e a s  
above th e  norm al w in te r  ra n g e ; a p p a r e n t ly  th e y  w ere b e g in n in g  th e  r e tu r n  
to  summer ra n g e .
The t o t a l  o f  624 re c o rd e d  f o r  th e  E a s t  F ork  com pares f a v o ra b ly  w ith  
p re v io u s  c o u n ts  a t  t h e  p o p u la t io n  p ea k  around 1958 , C o n s id e r in g  th e  v a r i ­
a b i l i t y  a s s o c i a t e d  w ith  making c o u n ts  t h a t  r e p r e s e n t  minimum p o p u la t io n  
s i z e ,  th e  h e rd  c o u ld  be a s  l a r g e  a s  o r l a r g e r  t h a n  i n  p a s t  y e a r s .  C oun ts  
f o r  th e  e a s t  s id e  o f  th e  B i t t e r  Root U n it have b ee n  re c o rd e d  a n n u a l ly  
s in c e  1951; c o u n ts  f o r  th e  t o t a l  u n i t  in  1953 , 1 9 5 4 , and 1965 o n ly .
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T a b le  5 .  E lk  c e n s u se s  o f t h e  E a s t  F o rk  an d  th e  B i t t e r  Root U n i t ,
D a te E a s t  F o rk B i t t e r Root U n it
Ground
C ount E s t im a te
A e r ia l
Count E s t im a te
A e r ia l^
Count
1922 175 250
1923 190
1924 190
1925 200
1926 180
1927 180
1928 185
1929 205
1930 225
1931 250
1936 1424
1937 1642
1941 1625
1942 850_
1946 171 4273
1947 149 186^
1950 1650
1951 223 530
1952 242
1953 366 786
1954 500 1023
1955 581 2390 1157
1956 541 1226
1957 541 1195
1958 651 3900 1604
1959 631 1380
I9 6 0 644 1343o
1961 625
y
1962 522 , — —
1963 341^ 801^
1964 536 1149
1965 624 1629
^C o u n ts  s h o w  fo r  e a s t s id e  o n ly .
F ig u re s  i n c l u i e  a e r i a l  c o u n t p lu s  e s t in f i t e d  a d d i t i o n s -  
^C oun ts  n o t  m ade,
^ In c o m p le te  c o v e ra g e .
* F o r t h e  y e a r s  1932 th ro u g h  19 3 5 , num bers f o r  M ontana and  Id ah o  
p o r t io n s  o f  th e  B i t t e r  Root N a t io n a l  F o r e s t  w ere added to g e th e r .  I n f o r ­
m a tio n  frcm  1936 t o  1941 in c lu d e s  th e  e n t i r e  p o p u la t io n  o f  th e  M ontana 
p o r t io n  o f  th e  f o r e s t .
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M a rs h a ll  (1953) and  R ognrud (1954) r e p o r t  t o t a l  co u n ts  o f  982 and 1338 
i n  1953 and 1954 r e s p e c t i v e l y .  The t o t a l  o f  2424 re c o rd e d  in  1965 i s  
th e  m ost co m p le te  c e n su s  o f  th e  B i t t e r  Root V a lley  to  d a t e .  T ab le  6 
g iv e s  a  breakdow n o f t h i s  t o t a l  by  m anagem ent a r e a s .
T a b l e  6 .  A e r i a l  e l k  c e n s u s  o f  B i t t e r  R o o t  U n i t  b y
Management A rea 24 25 26 27
Number o f  E lk 283 512 633 996
T o ta l  E lk  2424
The w in te r  r a n g e  o f  e lk  on t h e  w e s t s id e  o f th e  B i t t e r  Root V a lle y  
i s  r e s t r i c t e d  to  sm a ll t im b e re d  a r e a s  a ro u n d  th e  m cu ths o f  th e  can y o n s . 
C o n c e n tra t io n s  o f  20 t o  60 a n im a ls , vrfiich a r e  common f o r  th e  a r e a ,  a r e  
t h e r e f o r e  o f te n  im p o s s ib le  to  o b s e rv e  from  th e  a i r .  A nim al num bers r e ­
co rd ed  from  a e r i a l  c o v e ra g e  o f  th e  e a s t  s id e  c a n , how ever, be com pared 
from  y e a r  to  y e a r .  T ab le  5 shows th e  p eak  o f  th e  E a s t  F o rk  h e rd  t o  iiav e  
c o in c id e d  w i th  t h a t  o f  th e  e a s t  s id e  p o p u la t io n  i n  1958 , Thus a  p e r io d  
o f  sev en  y e a r s  has la p s e d  b e tw een  th e  f i r s t  re c o rd e d  e a s t  s id e  h ig h  o f 
1604 i n  1958 and t h a t  o f  1629 i n  1 9 6 5 .
As in d i c a t e d ,  h e rd  num bers in  th e  E a s t  F ork  have in c r e a s e d  s in c e  
1951 , w ith  some s h o r t - t e r m  d e c l i n e s .  I n s u f f i c i e n t  d a ta  a r e  a v a i l a b l e  t o  
ccTLStruct a  grow th c u rv e  o f  th e  p o p u la t io n .  Based on a e r i a l  t r e n d  c o u n ts ,  
a  peak i n  th e  p o p u la t io n  was re a c h e d  in  195 8 , b u t ^ i e t h e r  t h i s  was th e  
f i r s t  o r  o n e  o f s e v e r a l  in  th e  grow th  s e q u e n c e  i s  n o t  known.
R ecen t nanagem ent p ro c e d u re s  have te n d e d  to  m a in ta in  a  s t a b l e  pop­
u l a t i o n  t h a t  i s  c o m p a tib le  w ith  o th e r  r e s o u r c e  u s e s .  Inasm uch a s  t h e  
E a s t  F o rk  a r e a  o f  th e  B i t t e r  R oot U n it c o n ta in s  t h e  l a r g e s t  segm ent o f
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th e  B i t t e r  Root e l k  p o p u la t io n ,  much of th e  t o t a l  management h a s  been  
b ased  on t h i s  h e r d .  L a te s t  t r e n d  c o u n ts  i n d i c a t e  th e  d e s i r e d  l e v e l  o f  
h e rd  num bers a t  500 to  600  a n im a ls .
Age and Sex C o m p o sitio n
W hile com parison  o f  h e rd  num bers o b ta in e d  by p e r io d ic  o b s e rv a t io n s  
i n d i c a t e s  g ro s s  v a r i a t io n s  in  p o p u la t io n  l e v e l s ,  th e  c l a s s i f i c a t i o n  in to  
se x  and age  g ro u p in g s  p ro v id e s  more d ia g n o s t i c  in fo r m a t io n  ab o u t th e  
p o p u la t io n .  The s e x  r a t i o  o f  t h e  a d u l t  p o r t io n  o f  t h e  p o p u la t io n  and th e  
number o f  young p e r  t o t a l  a d u l t s  o r  number o f  young p e r  t o t a l  a d u l t  f e ­
m ales  can b e  d e te rm in e d  im m e d ia te ly . W ith t h i s  in fo rm a tio n , th e  c u r r e n t  
p r o d u c t iv i t y  o f  t h e  h e rd  c a n  b e  e s t im a te d ,  and th e  r e s u l t s  o f  p a s t  manage­
ment p o l i c i e s ,  e s p e c i a l l y  o f h a r v e s t ,  can be a s s e s s e d .  P e rh ap s  more im­
p o r ta n t  th a n  e v a lu a t in g  fo rm er p o l i c e s  i s  th e  a p p l i c a t i o n  o f a g e  and sex  
d a ta  to w ard  f u tu r e  m anagem ent. C l a s s i f i c a t i o n  d a t a  i s  m ost u s e f u l  i n  t h i s  
r e s p e c t .
T a b le  7 i s  a  r e c o r d  o f  i n t e r m i t t e n t  o b s e rv a t io n s  o f  h e rd  c o m p o s itio n  
in  t h e  B i t t e r  Root U n i t .  T hese d a t a  w ere o b ta in e d  th ro u g h  a id e d - o c u la r  
ground  s ig h t in g s  o f  e lk  cn th e  w in te r  ra n g e , u s u a l l y  d u r in g  th e  m onths 
o f  March and  A p r i l .  The c l a s s i f i c a t i o n  o f l a r g e  num bers o f  e l k  a t  any  cne 
o b s e r v a t io n  i s  n o t  im p o s s ib le  b u t o f te n  d i f f i c u l t ,  w i th  to p o g ra p h y  th e  
p r in c ip a l  d e t e r r e n t .  B u l ls  i n  t h e  B i t t e r  R oot u s u a l ly  r e t a i n  t h e i r  
a n t l e r s  u n t i l  a b o u t m id -A p r i l ,  b u t  bulls in  "«Ive t  may be seen by t h e  tim e  
a n t l e r  d ro p  i s  n o t i c e a b le .  S p ik e  b u l l s  seem to  be t h e  l a s t  t o  l o s e  t h e i r  
a n t l e r s  in  th e  s p r in g .
The 1956  th ro u g h  1965 t o t a l s  o f  T able 7 i n d i c a t e  an o v e r a l l  r a t i o  of
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T a b le  7 . H erd c o m p o s itio n  b a se d  on ground  o b s e r v a t io n s  i n  th e  B i t t e r  
Root U n it ,
Y e a r
M a t u r e
M a l e s
S p i k e
M a l e s
M a t u r e
F e m a l e s
Y oung  
o f  Y e a r
R a t i o  
M a l e s : F e m a l e  s : Yo u n g
1936-37 158 590 214 27 100 36
1941-42 29 2 276 20 11 100 7
1952-53 42 14 44 21 127 100 48
1 9 5 3 -5 4 56 4 131 74 46 100 56
1956-57 106 260 144 4L 100 55
1957-58 93 135 79 68 100 59
1958-59 22 9 210 119 15 100 57
1 9 5 9 -6 0 176 76 100 43
1960-61 37 27 100 73
1961-62 154 81 100 52
1962-63 23 14 196 85 19 100 43
1963-64 17 8 155 72 16 100 46
1964-65 7 5 187 90 6 100 48
1956-65 268 36 1510 773 20 100 51
T o ta ls
20 m a le s  and 51 young p e r  100 a d u l t  fe m a le s  f o r  th e  B i t t e r  Root U n i t .  The 
low  v a lu e  f o r  m a les  s h o u ld  n o t  su g g e s t i n t e n s i v e  b u l l  h a r v e s t  b u t r a t h e r  
t h e i r  ab se n c e  from th e  m ain h e rd  and co n seq u en t u n a v a i l a b i l i t y  t o  ground 
c l a s s i f i c a t i o n  d u r in g  t h i s  tim e  o f  th e  y e a r .  As shown in  T a b le  8 , p ro ­
d u c t io n  i n  t h e  E a s t  F ork  has a v e ra g e d  5 5 .7  c a lv e s  p e r  100 cows f o r  th e  
y e a r s  when c l a s s i f i c a t i o n  d a t a  have b een  re c o rd e d  by  s e p a r a te  a r e a s .
Y ear 1956 1957 1958 1959 I9 6 0  1962 1965
C alve 8
p e r  100 57 58 57 60 52 53 53
cows
We a t te m p te d  some c l a s s i f i c a t i o n  d u r in g  t h e  a e r i a l  cen su s  c o v e ra g e  
o f  1 9 6 5 . The 1 9 6 4  c a lv e s  w ere i n  many c a s e s  i n s u f f i c i e n t l y  d i s t i n c t  in  
e x te r n a l  c h a r a c t e r i s t i c s  to  b e  s e p a r a t e d  from  young m a tu re  cows and 
s m a ll  a n t l e r l e s s  b u l l s .  F o r t h i s  r e a s o n ,  th e  c a lf -c o w  r a t i o  (3 5 :1 0 0 )  was 
c o n s id e ra b ly  lo w er th a n  p re v io u s  ground  c l a s s i f i c a t i o n  (4 8 :1 0 0 ) in d ic a te d ,*
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
- 3 7 -
The s e x  r a t i o  o f  m a le s  to  f e m a le s ,  1^ y e a r s  o ld  and o ld e r ,  seems to  be a  
more a c c u r a te  r e f l e c t i o n  o f  h e rd  c o m p o s it io n . The a e r i a l  c l a s s i f i c a t i o n  
o f  726  a n im a ls  r e s u l t e d  i n  a  s e x  r a t i o  o f  6 l  b u l l s  p e r  100 cow s. No p r e ­
v io u s  in fo rm a tio n  on s e x  r a t i o s  o b ta in e d  by a e r i a l  co v erag e  i s  r e c o rd e d  
f o r  th e  B i t t e r  Root e l k .  A r a t i o  o f  6 l  b u l l s  p e r  100 cows s u g g e s ts  a  
d i f f e r e n t i a l  h a r v e s t ,  b u t  t h i s  i s  not e n t i r e l y  s u b s ta n t i a t e d  i n  th e  h a r ­
v e s t  a n a l y s i s ,  w hich shows a r a t i o  o f  105 b u l l s  p e r  100 cow s, m ust 
t h e r e f o r e  assum e t h a t  an  a c c u r a t e  a c c o u n tin g  o f th e  m ale segm ent o f  t h e  
h e rd  h as  y e t  t o  be o b ta in e d .
A lth o u g h  o n ly  a  s m a ll  p e rc e n ta g e  o f  th e  t o t a l -  B i t t e r  R oot e lk  p o p u la ­
t i o n  h a s  been  c l a s s i f i e d  a n n u a l ly  i n  th e  e r a  o f r e c e n t  m anagem ent, t o t a l s  
f o r  t h i s  t im e  i n d i c a t e  a  p r o p e r ly  managed h e rd .  A g a in , th e  a d u l t  m ale 
segm ent o f  th e  h e rd  i s  p ro b a b ly  u n d e re s t im a te d ,  due to  th e  i s o l a t i o n  o f  
m a tu re  b u l l s  from  th e  m ain  h e rd  a t  th e  tim e  o f  c l a s s i f i c a t i o n .
P r o d u c t iv i t y
Cow e lk  a r e  commonly th o u g h t  t o  c o n c e iv e  f o r  th e  f i r s t  t im e  d u r in g  
th e  t h i r d  r u t t i n g  s e a so n  a f t e r  b i r t h ,  a t  an  a v e ra g e  age o f ab o u t two y e a r s  
an d  f o u r  m cnths (M urie  1 9 5 1 ) , I n  th e  n o r th e r n  Y e llo w s to n e  e lk  s tu d y  o f  
1 9 3 2 ,  Rush s t a t e d  t h a t  " a b o u t 98 p e r  c e n t  o f  th e  tw o -y e a r  o ld s  and o l d e r ,  
w ith  t h e  e x c e p tio n  o f  th e  e x tre m e ly  o ld  o n e s , a r e  p r e g n a n t ,” I n v e s t i g a ­
t i o n s  o f  e lk  pregneinc i e  s re c o rd e d  i n  r e d u c t io n  p ro g ram s betw een  1935 and  
1951  (K itta rn s  1 9 5 3 ) , showed a b o u t 86 p e r  c e n t  o f  a l l  cows (1053 sp ec im e n s) 
y e a r s  o ld  and o ld e r  t o  be g r a v id ,  w ith  a  sp re a d  o f  74 t o  94 p e r  c e n t .
Of 3 64  and 2 40  sp ec im e n s  aged  t h r e e  y e a r s  p lu s  in  K ittam s*  1949-50  and 
1951 c o l l e c t i o n ,  79 and  94 p e r  c e n t  r e s p e c t i v e l y  w ere p re g n a n t .  In  a
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h e r d - r e d u c t io n  p rogram  co n d u c ted  by th e  Tl^oming Game D epartm en t i n  t h e  w in­
t e r  o f  1 9 3 5 -3 6 , M urie  (1951) found  p re g n a n c ie s  i n  8 9 .2  p e r  c e n t o f  334 
m a tu re  cow e l k ;  in  a  s i m i l a r  p rog ram  in  Y e llo w sto n e  N a tio n a l  P a rk  in  1943, 
he fo u n d  9 0 ,4  p e r  c e n t  o f  156 cow e lk  p r e g n a n t .  Cheatum  and Gaab (1 9 5 2 ), 
u s in g  th e  p re s e n c e  of c o rp o ra  l u t e a  o f  t h e  c u r r e n t  g e s ta t i o n  as  an i n d i c a ­
t i o n  o f  p re g n a n c y , n o te d  t h a t  th e  in c id e n c e  o f b re e d in g  s u c c e s s  in  age  
c l a s s e s  4& to  9& was 100 p e r  c e n t .  F u r th e r ,  9 3 .7  p e r c e n t o f 32 cows aged 
1 0 -1 4  y e a r s  had b een  b red  s u c c e s s f u l l y .
I n  th e  p a s t ,  o b s e r v a t io n s  on in c id e n c e s  o f p regnancy  in  y e a r l in g  cow 
e lk  w ere u s u a l ly  r e p o r te d  a s  a n o m a lie s  (M il ls  1936 , C o ff in  and Rem ington 
1953 , and S au n d ers  1 9 5 5 ) . As n o te d  e a r l i e r ,  B uechner and Swanson (1955) 
found h i ^  in c id e n c e s  o f  y e a r l i n g  p regnancy  fo llo w in g  a  lo w ered  p o p u la t io n  
d e n s i t y  i n  an  e lk  h e rd  in  t h e  B lue M ountains o f  s o u th e a s te r n  W ash in g to n , 
T hese a u th o r s  p o s tu la te d  t h a t  b e t t e r  n u t r i t i o n  th ro u g h  g r e a t e r  a v a i l a b i l i t y  
o f  f o r a g e  p e r  i n d i v i d u a l  was t h e  p r i n c i p a l  f a c t o r  r e s p o n s ib le  f o r  th e  i n ­
c r e a s e d  n a t a l i t y  i n  t h e  y e a r l i n g  fem a le  c l a s s .  U n p u b lish ed  d a t a  c o l l e c t e d  
fo llo w in g  th e  1961-62  r e d u c t io n  o f  th e  n o r th e rn  Y e llo w sto n e  h e rd  by  P a rk  
S e r v ic e  p e rs o n n e l  i n d i c a t e d  an  in c r e a s e d  n a t a l i t y  b o th  i n  y e a r l in g  and  
o ld e r  cows (M cLaughlin 1 9 6 4 ) . R e d u c tio n -d a ta  a n a l y s i s  a t  th e  M ontana F is h  
and  Game D e p a r tm e n t 's  W i ld l i f e  R ese a rc h  L a b o ra to ry  su p p o rte d  th e  B uechner 
and  Swanson th e o r y  (G re e r  1 9 6 4 ) . I t  i s  a l s o  p ro b a b le  t h a t  n u t r i t i o n  i s  
t h e  c a u se  f o r  v a r i a t i o n  in  p reg n an cy  r a t e s  o f  m a tu re  cow e l k .
The E a s t  Fork  e lk  h av e  been  u n d er r e l a t i v e l y  i n t e n s iv e  management 
s in c e  1 9 5 5 , b u t t h e  p r e s e n t  s tu d y  i s  th e  f i r s t  i n v e s t i g a t i o n  o f  t h e  
h e r d 's  p r o d u c t i v i t y .  The o b je c t iv e  o f  t h e  c u r r e n t  a n a l y s i s  was t o  d e t e r -
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m ine p r o d u c t iv i t y  p e r  age  c l a s s ,  w ith  p a r t i c u l a r  em phasis  on y e a r l i n g  cows. 
To f a c i l i t a t e  d a ta  a c c u m u la tio n , I  i n s e r t e d  a  news ite m  c o n c e rn in g  th e  
p ro p o sed  s tu d y  and  i t s  a im s in  th r e e  l o c a l  n ew sp ap ers  ( s e e  page 91 i n  
a p p e n d ix ) ,  p la c e d  a  l a r g e  s ig n  a t  t h e  m ain e n t ry  t o  th e  s tu d y  a r e a  in fo rm ­
in g  h u n te r s  o f  t h e  stucfy-, and th ro u g h o u t th e  h u n tin g  seaso n  c i r c u l a t e d  
m im eographed re m in d e rs  ( s e e  p ag es  92 and 93 in  th e  a p p e n d ix )  to  h u n te r s  
i n  th e  f i e l d  and a t  th e  D arby c h eck in g  s t a t i o n .  M a te r ia ls  needed  f o r  th e  
c o l l e c t i o n  o f  b i o l o g i c a l  i te m s  w ere made a v a i l a b le  t o  each  h u n te r  a s  he 
was c o n ta c te d ,  and  g u id e s  an d  o u t f i t t e r s  u s in g  th e  s tu d y  a r e a  w ere p ro ­
v id e d  w i th  co m p le te  c o l l e c t i o n  k i t s .
Of t h e  14 cow e lk  h a rv e s te d  i n  t h e  s tu d y  a r e a  d u r in g  th e  red u c e d  
h u n t in g  seaso n  o f  1964 and  r e p o r te d  t h r o u ^  t h e  c h eck in g  s t a t i o n ,  o n ly  
fo u r  u s a b le  r e p ro d u c t iv e  t r a c t s  w ere  c o l l e c t e d .  One a d d i t i c n a l  t r a c t  was 
o b ta in e d  from  a  cow th a t  had b e e n  c r i t i c a l l y  i n ju r e d  by a  b u l l  e lk  d u r in g  
a  t r a p p in g  p ro g ram , I  a n a ly z e d  o v a r ie s  and exam ined u t e r i  f o r  e v id e n c e  
o f  o v u la t io n  and p re g n a n c y . The m ethod of o v a r ia n  a n a ly s is  was s im i l a r  
t o  t h a t  o f  Cheatum  (1 9 4 9 ): o v a r ie s  w ere p re s e rv e d  in  a  1 0 - p e r  c e n t
fo rm a lin  s o l u t i o n ,  s l i c e d  I c n g i tu d i n a l l y  a t  1 -  t o  2-mm i n t e r v a l s ,  and  ob­
s e rv e d  m acro sco p ic  a l l y  f o r  t h e  p re s e n c e  o f  c o rp o ra  l u t e a  and  t h e  d e v e lo p -  
m a it  of G ra a f ia n  f o l l i c l e s .  U t e r i  w ere d i s s e c t e d  lo n g i t u d i n a l ly  f ro m  
th e  h o rn s  to  th e  c e r v ix ,  and p re g n an cy  was d e te rm in e d  by th e  p re s e n c e  o f 
e m b ry o lo g ic a l  mem branes o r  a  f e t u s .
F in d in g s  a r e  p r e s e n te d  in  T a b le  23, page 94 i n  t h e  a p p e n d ix , a l th o u g h  
th e  s a n p le  s i z e  f o r  t h e  s tu d y  a r e a  was so s m a ll  t h a t  no  f irm  c o n c lu s io n s  
co u ld  b e  f o r m u la te d .  However, tw o  o f  th e  f i v e  cows w ere p re g n a n t ,  and 
n o n g ra v id  sp ec im ens E F -1 , age  3è» and E F -2 , age i j ,  b o th  c o l l e c t e d  i n
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e a r  l y  O c to b e r ,  had o v u la te d .  The d e g re e  of f o l l i c u l a r  developm en t sug­
g e s te d  a  h i ^  p r o b a b i l i t y  o f  c o n c e p tio n  d u r in g  a  su b se q u e n t e s t r u s  i n  
th e  b re e d in g  s e a so n . Specim en E F -3 , a  y e a r l i n g  c o l l e c te d  in  November, 
had  n o t  o v u la te d .  S e v e ra l  f o l l i c l e s  2 -5  mm in  a v e ra g e  d ia m e te r  w ere 
p r e s e n t ,  b u t t h e  p r o b a b i l i t y  t h a t  t h i s  an im a l would have o v u la te d  and 
c o n c e iv e d  d u r in g  th e  b re e d in g  s e a so n  was low .
F re q u e n t ly  u se d  in d i c e s  o f  p r o d u c t iv i t y  a r e  th e  r a t i o s  o f  young t o  
a d u l t s  o r  young to  a d u l t  fem a le s  d e r iv e d  from  h e rd  co m p o s itio n  and h a r ­
v e s t  d a t a .  A cco rd in g  t o  h e rd  c o m p o s itio n  d a ta  in  T ab le  7> th e  num ber o f  
young p e r  100 a d u l t  fe m a le s  h a s  ran g ed  from  seven t o  73 in  th e  B i t t e r  
R oot U n i t ;  th e  a v e ra g e  f o r  1956 th ro u g h  1965 , how ever, i s  51 young p e r  
100 a d u l t  fe m a le s . F ig u re  4  shows t h e  r a t i o s  o f young p e r  100 a d u l t  f e ­
m a le s , i n  th e  c l a s s i f i c a t i o n  an d  from  th e  h a r v e s t ,  f o r  t h e  s tu d y  a r e a .
The mean o f th e  c l a s s i f i c a t i o n  d a ta  i s  54 p e r  100 a d u l t  f e m a le s .  The 
r a t i o  i n  t h e  h a r v e s t  a v e ra g e s  43 c a lv e s  p e r  100 a d u l t  f e m a le s .  Any c o r ­
r e l a t i o n  b e tw een  th e  two r a t i o s  i s  n o t  a p p a re n t  in  th e  g ra p h .
H erd L o sses
The c o n t in u in g  number o f  l o s s e s  a t t r i b u t a b l e  to  o ld  a g e , m a ln u t r i ­
t i o n ,  an d  d i s e a s e  a p p e a r  to  be o f  su ch  lo w  m ag n itu d e  a s  t o  b e  in c o n s e ­
q u e n t i a l  in  th e  p o p u la tic m  t r e n d ,  Rognrud (1956) l i s t s  w in te r  l o s s e s  o f  
e lk  in  t h e  E a s t  F o rk  d u r in g  th e  1 9 55-56  s e a s o n . From e ig h t  spec im ens ob­
s e rv e d ,  s e v e n  d e a th s  w ere c au se d  by s t a r v a t i o n  o r  p ro b a b le  s t a r v a t i o n .
S ix  o f t h e  t o t a l  w ere c a l v e s ,  l i b e r a l  h u n tin g  s e a so n s  a r e  c r e d i t e d  w ith  
r e d u c in g  s t a r v a t i o n  l o s s e s  an d  w ith  c o n t r ib u t i n g  to  few e r d e a th s  from  o ld - 
a g e  and d i s e a s e .  P r e d a t io n ,  a c c id e n ts ,  and  i l l e g a l  h a r v e s t  s t i l l  e x e r t
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  Herd c o m p o s itio n  (T ab le  8)
I ------- H a rv e s t c o m p o s itio n  (T ab le  11)^
1955 1956 1957 1958 1959 I9 6 0  1961 1962 1963 1964
F ig u re  4 .  C om pariscn o f  c a l f  R a t io s ,  E a s t  F o rk ,
an  in f lu e n c e  upon th e  p o p u la t i c n , th o u g h  o f  m in o r p r o p o r t io n s .  The moun­
t a i n  l i o n ,  uncommon in  th e  a r e a ,  i s  th e  o n ly  p r e d a to r  i n  th e  B i t t e r  R oot 
U n it  c a p a b le  o f  i n f l i c t i n g  r e a l  damage to  an  e l k .  On one o c c a s io n  d u r in g  
th e  a e r i a l  co v e rag e  o f  1 9 6 5 , we saw t h r e e  c o y o te s  h a z in g  tw j a d u l t  fem ale  
and cne c a l f  e l k .  From th e  p h y s ic a l  a p p e a ra n c e  o f  th e  e l k ,  i t  a p p e a re d  u n ­
l i k e l y  t h a t  th e  c o y o te s  would hav e  much s u c c e s s  i n  t h e i r  v e n tu r e .  The 
d e a th  o f th e  e ig h th  1955-56  specim en  ( s e e  above) was a c c i d e n t a l ,  and i n
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19 5 8 , i n  th e  e n t i r e  B i t t e r  Root a r e a ,  t h r e e  e lk  w ere e s t im a te d  l o s t  a s  a  
r e s u l t  o f highw ay a c c i d e n t s .  P o ach in g  in  an  a r e a  such  a s  th e  B i t t e r  
R oot V a l le y  o c c u rs  i n  s p i t e  o f th e  b e s t  p o l i c in g  e f f o r t s  o f  game w ard en s. 
A c tu a l l o s s e s  t o  i l l e g a l  h a r v e s t  ( e s t im a te d  by H a rtk o m  in  1959 a s  l e s s  
th a n  100 a n im a ls  p e r  y e a r  f o r  th e  e n t i r e  u n i t )  a r e  n o t c o n s id e re d  a  
s i g n i f i c a n t  d r a in  on th e  e lk  p o p u la t io n .
The l e g a l  h a r v e s t  i n  th e  E a s t  F o rk , as  re c o rd e d  a t  t h e  D arby ch eck ­
in g  s t a t i o n ,  i s  shown i n  T a b le  9 a s  a  p e rc e n ta g e  of th e  t o t a l  h a r v e s t  
i n  A rea 27 and th e  u p p e r B i t t e r  R o o t, In  e v a lu a t in g  t h i s  t a b l e ,  we 
sh o u ld  ta k e  in to  a cc o u n t t h a t  th e  S k a lk ah o  C reek  ( s o u th  s id e )  and 
S le e p in g  C h ild  d r a in a g e s  a r e  n o t  re c o rd e d  i n  t h e  u p p e r  B i t t e r  R oot h a r ­
v e s t ,  ev en  th o u g h  th e y  a r e  p a r t  o f  A rea 27 ( s e e  F ig u re  2 , page 1 3 ) .  T h is  
i s  b e c a u se  t h e  game c h e c k in g  s t a t i c n  i s  lo c a te d  ab o u t one m ile  so u th  o f 
th e  town o f  D arky and  can e f f e c t i v e l y  c o l l e c t  d a ta  o n ly  fro m  Rye C reek  
so u th w a rd . Thus in  T ab le  9 i t  a p p e a rs  t h a t  7 5 .8  p e r  c e n t o f  th e  h a r v e s t  
i n  A rea  27 has been  E a s t  F ork  e l k ,  a l th o u g h  i f  th e  tw o above  d ra in a g e s  
w ere in c lu d e d ,  t h e  p e rc e n ta g e  would be c c n s id e ra b ly  lo w e r . The segm ent 
o f  t h e  u p p e r  B i t t e r  Root h a r v e s t  c o n t r ib u te d  by th e  E a s t  F ork  h e rd  h a s  
a v e ra g e d  40  p e r  c e n t  o f  th e  t o t a l  f o r  th e  1 0 -y e a r  p e r io d .  H a rv e s t  i n f o r ­
m a tio n  f o r  th e  u p p e r  B i t t e r  R oo t— th e  W est F o rk  and  t h e  R y e-E ast F o rk  
a r e a — has been o b ta in e d  a n n u a lly  s in c e  1953 . A com parison  o f  th e  E a s t  
F ork  d a t a  w i th  t h i s  i n  fo rm a t ie z  h a s  g r e a t e r  m eaning th a n  th e  f o re g o in g :  
fro m  1955 th ro u g h  1961 , th e  E a s t  F ork  c o n t r ib u t io n  to  th e  t o t a l  h a r v e s t  
i n  th e  u p p e r  B i t t e r  R oot a v e ra g e d  45 p e r  c e n t .
M ild  w e a th e r , vrtiich a llo w e d  e lk  t o  rem ain  on th e  summer ra n g e  d u r in g
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T a b le 9 , H a rv e s t  in  th e E a s t  F ork  a s  a p e rc e n ta g e  o f  A rea 27
and th e  u p p e r :B i t t e r R o o t,
H a rv e s t A rea P e rc e n ta g e o f
Y ear Upper B i t t e r  Root 27 E a s t  F ork  U pper B i t t e r  R oot 27
1955 540 344 286 5 3 ,0 8 3 .1
1956 428 255 194 4 5 ,3 7 6 .1
1957 523 273 198 3 7 .9 7 2 .5
1958 475 291 240 50 ,5 8 2 .5
1959 627 306 230 3 6 ,7 7 5 .2
I960 716 391 330 4 6 ,1 8 4 ,4
1961 664 369 303 4 5 ,6 8 2 ,1
1962 456 263 118 2 5 .9 4 4 ,9
1963 395 100 67 1 7 .0 6 7 ,0
1964 207 63 46 2 2 ,2 7 3 .0
T o ta l s  5031 2655 2012 Avg, 4 0 ,0 7 5 .8
th e  h u n t in g  s e a s o n s ,  and  a  s h o r t e r  s e a so n  i n  1964 w ere t h e  p r i n c i p a l  
f a c t o r s  r e s p o n s ib le  f o r  t h e  low h a r v e s t  re c o rd e d  th e  l a s t  two y e a r s  i n  th e  
E a s t  F o rk , H a rv e s t  i n  th e  W est Fork (Management A rea 25) h as  been  r e l a ­
t i v e l y  s t a b l e  d u r in g  th e  1 0 -y e a r  p e r io d .  W eather i s  a  f a c t o r  th e r e  a l s o ,  
b u t  a  co m b in a tio n  o f  m ere ru g g ed  to p o g ra p h y  and h ig jie r  e le v a t io n s  in  th e  
m ain B i t t e r  Root Range i s  co n d u c iv e  t o  a d v e rse  w e a th e r  c o n d i t io n s  e a r l i e r  
i n  th e  y e a r .
F ig u re  5 i s  a  c a n p a r is o n  o f t h e  e lk  cen su s  and e l k  h a r v e s t  f o r  th e  
E a s t  F o rk , I n  s p i t e  o f th e  low h a r v e s t s  in  1962 , 1963 , and 1964 , th e  
a v e ra g e  an n u a l h a r v e s t  has a c c o u n te d  f o r  3 5 ,3  p e r  c e n t  o f  th e  a v e rag e  
a n n u a l p o p u la t io n  e s t i m a t e .  P r i o r  to  th e  1962 s e a s o n ,  th e  p e rc e n ta g e  
was 4 0 .4 .
H a rv e s t  C o m p o sitio n
The c o m p o s itio n  o f  t h e  h a r v e s t  i s  o f te n  a  r e f l e c t i o n  o f  management 
p r a c t i c e s .  H un ting  s e a s o n s  in  t h e  B i t t e r  R oot from  1956 th ro u g h  1963 
h ave b een  such  a s  t o  c r e a t e  a  d i f f e r e n t i a l  h a r v e s t  c o n d i t io n .  The e x -
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  H a rv e s t
1953 '5 4  '5 5  '5 6  '5 7  '5 8  '5 9  '6 0  '6 l  *62 '6 3 I
F ig u re  5 . E lk  c e n su s  and e lk  h a r v e s t .  E a s t  F o rk . 
^ In c o m p le te  c o v e ra g e ,
^ S h o r te r  s e a so n .
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te n d e d  b r a n c h - a n t l e r e d  b u l l  s e a so n s , how ever, have th u s  f a r  f u n c t io n e d  
to  b a la n c e  th e  s e x  r a t i o  r a t h e r  th an  d i s t o r t  i t  to w ard  th e  m ale  segm ent 
o f  t h e  p o p u la t io n .  The a v e ra g e  of 12 y e a r s  o f  h a r v e s t  d a t a  f o r  th e  E a s t  
F ork  (T ab le  10) i s  a  s e x  r a t i o  o f  104 m ales  p e r  100 fe m a le s .  The age 
r a t i o  d u r in g  th e  same p e r io d  a v e ra g e d  19 c a lv e s  p e r  100 o ld e r  a n im a ls .  
V is u a l  com parison  o f  t h e  h a r v e s t  r a t i o  a s  shown in  F ig u re  4 w ith  
th e  t o t a l  h a r v e s t  as shown i n  F ig u re  5 r e v e a l s  t h a t  th e  h a r v e s t  o f  
c a lv e s  (a s  a  r a t i o  p e r  100 cow s) i s  i n v e r s e ly  r e l a t e d  to  th e  t o t a l  k i l l .  
P l o t t i n g  o f  t h e  c a l f  h a r v e s t  a s  a  p e rc e n ta g e  o f  th e  t o t a l  h a r v e s t  (T ab le  
10) y i e l d s  a  s i m i l a r  r e l a t i o n s h i p  (g rap h  n o t sh o w n ). W hether t h i s  i s  an 
i n d i c a t i o n  o f  d i f f e r e n t i a l  v u l n e r a b i l i t y  o f c a lv e s  o r  v a r i a t i o n s  in  
h u n te r  s e l e c t i v i t y  i s  n o t known.
T a b le  1 0 . H a rv e s t  co m o o s itio n  by s e x  and ag e . E a s t F o rk .
S p ike M ature
Y ear B u lls B u l l s  Cows C a lv es T o ta l
1953 11 56 57 19 143
1954 21 55 38 16 130
1955 17 112 109 48 286
1956 36 49 68 41 194
1957 23 61 86 28 198
1958 29 80 105 26 240
1959 19 63 '9 1 57 230
I960 36 109 141 44 330
1961 27 77 151 48 303
1962 24 24 52 18 118
1963 9 20 26 12 67
1964 2 22 14 "8 46
254 728 938 365 2285
T o ta l s B u lls :C o w s ;C a lv e s  -  1 0 5 :1 0 0 :3 9
an d Y oung;A dult -  1 9 :1 0 0
R a t io s S p ik e  : A d u lt B u ll  -  3 5 :1 0 0
The a g e  c o n p o s i t ic n  o f  th e  k i l l  i s  th e  u l t i n a t e  d e te r m in a t io n  i n  
th e  h a r v e s t  a n a l y s i s .  B ecause  t h e  r a t e  o f  p o p u la t io n  tu rn o v e r  i s  d i r e c t l y  
r e l a t e d  t o  th e  p r o p o r t io n  o f  young a n im a ls  i n  th e  h a r v e s t ,  in fo rm a tio n
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on ag e  c o m p o s itio n  i s  a  d e s i r a b l e  m anagem m t a i d .  In  t h e  ab sen ce  o f  age 
c o m p o s it io n  b ased  on age by  d e n t i t i o n ,  and when d a ta  from  c l a s s i f i c a t i o n  
and h a r v e s t  i n d i c a t e  a  r e l a t i v e l y  b a la n c e d  s e x  r a t i o ,  c h a r t in g  th e  f r e ­
quency  d i s t r i b u t i o n  o f  a n t l e r  p o in t s  in  th e  h a r v e s t  can  y i e l d  an  ex­
p r e s s io n  o f  t h e  ag e  c o m p o s it io n . To convey t r e n d s ,  th e  d i s t r i b u t i o n  f o r
each  h a r v e s t  s h o u ld  be p l o t t e d .  Such a  c o m p ila t io n  f o r  t h e  y e a r s  1955 
th ro u g h  1964  in  th e  E a s t  F ork  i s  g iv en  in  T a b le  11 , The sam ple c o l l e c ­
t i o n s  w ere in a d e q u a te  f o r  s e v e r a l  o f  th e  y e a r s ;  t h a t  i s ,  th e  num bers r e ­
co rd ed  a s  a  p e rc e n ta g e  o f  th e  t o t a l  h a r v e s t  w ere n o t h ig h  enough to  p ro ­
duce a  d i s t r i b u t i o n  h a v in g  fre q u e n c y  v a lu e s  f o r  th e  m a jo r p o in t  g ro u p s .
On th e  o th e r  hand, d a ta  f o r  I9 6 0  and 1961— y e a r s  i n  w hich h ig h  p e r c e n t ­
a g e s  o f  th e  re c o rd e d  m ale  h a r v e s t  w ere in c lu d e d  i n  th e  f re q u e n c y  d i s t r i b u ­
t i o n — a r e  p a r t i c u l a r l y  u s e f u l .  However, b e c a u se  a c tu a l  age  c l a s s i f i c a t i o n  
and  a n t l e r - p o i n t  d i s t r i b u t i o n  w ere n o t  c o r r e l a t e d  f o r  th e s e  y e a r s ,  th e  
a s s ig n m e n t o f  a n t l e r - p o i n t  c l a s s e s  to  s p e c i f i c  age g ro u p s  beyond th e  
y e a r l i n g  c l a s s  i s  r e l a t i v e l y  u n r e l i a b l e .
The r e l a t i o n s h i p  o f  n u t r i t i o n  t o  th e  change i n  a n t l e r  p o in ts  p e r  age 
c l a s s  o v e r  t im e  h a s  n o t  been  e v a lu a te d  f o r  t h i s  e lk  h e rd .  An u n su p p o rte d  
a ssu m p tio n  i s  t h a t  th e  e lk  o f  t h e  B i t t e r  R oot a r e  s u b s i s t in g  on a  r e l a ­
t i v e l y  h ig h  n u t r i t i o n a l  p la n e ,  B r a n c h - a n t le re d  y e a r l in g  b u l l s  a re  n o t  
uncomnon i n  t h e  u p p e r  B i t t e r  R o o t, b u t  t h e  e x te n t  o f  t h e i r  o c c u r re n c e  h a s  
n o t  b e e n  d e te rm in e d . C om parison o f th e  I9 6 0  and 1961 in fo rm a tio n  i n  
T ab le  11  d o e s  show an  in c r e a s e  in  th e  p e rc e n ta g e  o f s m a ll a n t l e r - p o i n t  
c l a s s e s  i n  t h e  h a r v e s t  and a  d e c r e a s e  in  th e  l a r g e r  c l a s s e s .
Lower jaw s c o l l e c t e d  a t  t h e  ch eck in g  s t a t i o n  d u r in g  th e  h u n tin g  s e a ­
so n s  i n  th e  u p p e r  B i t t e r  Root and aged  by  d e n t i t i o n  h av e  b een  p la c e d  i n
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a g e  g ro u p s  r a t h e r  th a n  y e a r  c l a s s e s  (T ab le  1 2 ) ,  The p e rc e n ta g e  o f  t h e  
t o t a l  h a r v e s t  in  each  age c l a s s  i s  unknown, and  s p e c i f i c  c o n c lu s io n s  a re  
d i f f i c u l t  to  p r e s e n t  b ecau se  th e  y e a r ly  sam ples a re  in c o m p le te  and p ro ­
b a b ly  b ia s e d .
T ab le  12 . Age c o m p o s itio n  o f  h a r v e s t  b ased  on a n im a ls
Y ear
Y e a r l in g s  
No- % No,
y e a r s  
. %
nil 9 uppci I5J
P rim e1 
No. t
Old 
No. % T o ta l
1957 — — — 20 7 1 .4 8 2 8 ,6 28
1958 18 1 8 ,9 — — 58 6 1 ,1 19 2 0 ,0 95
1959 11 1 6 ,9 — — 48 7 3 .8 6 9 .3 65
1961 65 4 1 .4 27 1 7 .2 53 3 3 .8 12 7 .6 157
1962 26 2 7 .4 20 2 1 ,0 43 4 5 .3 6 6 ,3 95
1963 29 4 5 .3 - — 28 4 3 .8 7 1 0 ,9 64
T o ta l 149 - 47 250 ■ - 58 — 504
^Prim e = age  3 è  t o  9&; o ld  =  10^ p lu s ,
A su rv e y  o f  b ig -g am e l i c e n s e  h o ld e r s  r e s id in g  w i th in  th e  l i m i t s  o f  
M is s o u la , M ontana by  f a c u l t y  and s tu d e n ts  i n  t h e  S ch o o l o f F o r e s t r y ,  
U n iv e r s i ty  o f  M ontana i n  th e  s p r in g  o f  1963 (B raun an d  T aber 1964) r e ­
v e a le d  t h a t  d u rin g  th e  1962 b ig-gam e se a so n  o n ly  52 p e r  c e n t  o f  th e  b u l l  
e lk  k i l l e d ,  40 p e r  c e n t o f  th e  c a l v e s ,  an d  53 p e r  c e n t  o f  th e  t o t a l  k i l l  
w ere r e p o r te d  to  c h e c k in g  s t a t i o n s .  Any a d ju s tm e n t  o f  th e  ag e -co m p o si-  
t i c n  d a t a  g iv e n  in  T able 12 would p ro b a b ly  be e r ro n e o u s . I t  i s  e v id e n t  
from  th e  t a b l e ,  how ever, t h a t  th e  p e r c e n ta g e  o f  y e a r l i n g s  in  th e  h a r v e s t  
h a s  in c r e a s e d  and t h a t  o f  o ld  a n im a ls  h a s  d e c re a s e d .
D u rin g  t h e  1964 h a r v e s t  se a so n , I  made a  s p e c i a l  e f f o r t  to  o b ta in  
an  a d e q u a te  sam ple  o f a c c u r a t e l y  aged a n im a ls .  One hundred  and tw e n ty -  
tw o , o r  5 8 ,9  p e r  cen t o f th e  t o t a l  r e c o rd e d  h a r v e s t ,  was a s s ig n e d  t o  age 
g ro u p s . The c a l f  segm ent i n  p a r t i c u l a r  i s  p ro b a b ly  b ia s e d :  due t o  t h e i r
c h a r a c t e r i s t i c  s i z e ,  a l l  c a lv e s  c an  b e  p la c e d  i n  th e  ^ - y e a r  age  c l a s s .
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even  in  t h e  ab sen c e  o f  d e n ta l  e x a m in a tio n . But u n le s s  t e e th  a re  p r e s e n t ,  an 
a d u l t  an im a l can  o n ly  b e  in c lu d e d  in  th e  u n a g e d -a d u lt  g ro u p . The c a l f  s e g ­
m ent t h e r e f o r e  may ap p ro ach  100 p e r  c e n t o f  th e  known h a r v e s t ,  v h i l e  o ld e r  
age  c l a s s e s  v a ry  a t  c o n s id e r a b ly  l e s s  th a n  100 p e r  c e n t .  The s in g le  f a c to r  
m ost r e s p o n s ib le  f o r  t h i s  c irc u m s ta n c e  i s  t h a t  a  h u n te r  vho m ust pack  a  
c a r c a s s  any  g r e a t  d i s ta n c e  does n o t f e e l  o b l ig a te d  to  in c lu d e  th e  h ea d , 
v h ic h  w eighs a n  a d d i t i o n a l  15 to  20 pounds o r  m ore and i s  o f  no v a lu e  to  
him  u n le s s  i t  i s  a  m a tu re  m a le— h i s  f i r s t  a n d /o r  o f  t r o p h y - c la s s  p r o p o r t io n s .  
T a b le  13 l i s t s  th e  age co m p o sitio n  o f  t h e  1964 h a r v e s t  i n  th e  u p p e r 
B i t t e r  R o o t. A nim als 2^ y e a r s  and you n g er c o n s t i t u t e  7 5 .3  p e r  c en t o f  
th e  t o t a l  h a r v e s t — 6 3 .9  p e r  c e n t  i f  th e  ^ - y e a r  c l a s s  i s  ex c lu d e d — a s  r e ­
co rd ed  th ro u g h  th e  c h e ck in g  s t a t i o n .  No o ld  a n im a ls  w ere o b se rv ed  i n  th e  
1964 h a r v e s t .  R e fe re n c e  t o  T ab le  12 f o r  1961 and 1962 shows t h a t  5 8 .6  
and 4 7 .9  p e r  c e n t r e s p e c t i v e l y  o f  th e  t o t a l  h a r v e s t  l i  y e a r s  and o ld e r  
co m p rised  1 ^ -  and 2 ^ - y e a r - o ld  a n im a ls .
T ab le  1 3 . Age c o m p o s i t io i  o f  h a r v e s t  in  u p p e r  B i t t e r  R o o t. 1964 .
Âge c l a s s  ?  1^  2 i  P rim e Old T o ta l
No. i n  c l a s s  36 34  22 30 Ô 122
P e rc e n ta g e  2 9 .5  2 7 .8  1 8 .0  2 4 .7  0 .0  1 0 0 ,0
Movements
The g eo g rap h ic  l i m i t â t i c n s  o f an  a n im a l p o p u la t io n  a r e  b a s ic  t o  i t s  
e co lo g y  and m anagem ent. E lk  a r e  h a rd y  in d i v i d u a l s ,  c a p ab le  o f e n d u r in g  
ex trem e te m p e ra tu re s  /€ o  -5 2 °  F . a s  r e p o r te d  by  G affn ey  (1941) in  t h e  S ou th  
Folk  o f  th e  F la th e a d  R iv e r /  and s u b s t a n t i a l  snow d e p th s  / î o  48 in c h e s ,  G a ffn e y  
(1 9 41}7 , o f  u t i l i z i n g  a  w ide v a r i e t y  o f fo o d  m a t e r i a l s  (M urie 1 9 5 1 ) , and o f  
m aking e x te n d e d  jo u rn e y s  ^ o r e  th a n  100 m ile s  (A nderson  1 9 5 8 } /. The d e g re e  
o f  e l k  m o b i l i ty  an d  t h e  d u r a t io n  o f t h e i r  occupancy  o f a  g iv e n  a r e a  can  be 
d e te rm in e d  by s e a s o n a l  o b s e r v a t io n s .  Two zo n es  a r e  g e n e r a l ly  d e s ig n a te d
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when c o n s id e r in g  a r e a  l i m i t s — sumner and w in te r .  B ecause summer ran g e  
i s  e x te n s iv e ,  and th e  a n im a ls  have u n r e s t r i c t e d  m o b i l i ty  and a r e  w id e ly  
s c a t t e r e d ,  i t  i s  d i f f i c u l t  to  e s t a b l i s h  th e  a r e a 's  c a r r y in g  c a p a c i ty .  
W in te r  ra n g e , how ever, i s  t h e  m easure o f  th e  p o s s ib le  e lk  h e rd  (M urie 
1 9 5 1 ) .  The im p o rta n c e  o f  th e  l a t t e r  a r e a  to  e lk  management t h e r e f o r e  
n e c e s s i t a t e s  a  d e l i n e a t i o n  o f w in te r - r a n g e  l i m i t s .
By a e r i a l  and g ro u n d  o b s e rv a t io n s  i n  p a s t  y e a r s ,  p e rs o n n e l  o f  th e  
M ontana F is h  and  Game D ep artm en t, D i s t r i c t  I I ,  and the F o re s t  S e r v ic e ,
S u la  R an g er D i s t r i c t ,  have e s t a b l i s h e d  w in te r - r a n g e  p e r im e te r s  u n d er m ild , 
n o rm a l, and s e v e re  w e a th e r  c o n d i t i o n s .  The w in te r - r a n g e  z o n e s , a s  a  p e r ­
c e n ta g e  o f  th e  t o t a l  s tu ^ y  a re a ,^  w ere  p l o t t e d  by u s in g  a  p o la r  p la n im e te r  
and  a  1964 s e r i e s  12-m m -per-m ile  map o f th e  S u la  R anger D i s t r i c t  (F ig u re  
6 ) .  T h ese  zones w ere found t o  be  5 5 .6  p e r  c e n t ,  3 5 .8  p e r  c e n t ,  and 1 2 ,4  
p e r  c e n t  r e s p e c t i v e l y  f o r  th e  m i ld ,  n o rm a l, and s e v e re  c o n d i t io n s .
D e s c r ib in g  th e  w e a th e r  c o n d i t io n s  in  th e  B ig  P r a i r i e  D i s t r i c t  o f  
th e  F la th e a d  N a t io n a l  F o r e s t ,  G a ffn ey  (1 9 4 1 :4 3 1 ) s t a t e s ;
Sunmer te m p e ra tu re  and p r e c i p i t a t i o n  a r e  o f  p r im a ry  im por­
ta n c e  a s  th e y  e f f e c t  th e  c h a r a c t e r  o f  t h e  v e g e ta t io n  and i t s  
g ro w th . Of f a r  g r e a t e r  im p o rta n c e , how ever, i n  in f lu e n c in g  
th e  a v a i l a b le  a r e a  o f  w in te r  r a n g e , th e  r e l a t i v e  a c c e s s i b i l i t y  
o f  d i f f e r e n t  fo rm s o f  v e g e ta t io n  i n  w in te r ,  and t h e  move­
m ents o f  t h e  e lk  on th e  w in te r  ra n g e , a re  th e  snow and tem p­
e r a t u r e  c o n d i t io n s  o f  th e  ra n g e  d u r in g  D ecem ber, J a n u a iy ,
F e b ru a ry , M arch, an d  A p r i l ,
E x a m in a tio n  o f w e a th e r  d a t a  r e c o rd e d  f o r  S u la  shows t h a t  snow and te m p e ra ­
t u r e  have th e  g r e a t e s t  e f f e c t  on w in te r - r a n g e  c o n d i t io n s  d u r in g  th e  p e r io d  
from  November th ro u g h  March ( s e e  T ab le  29 i n  th e  a p p e n d ix ) .
Inasm uch  a s  e n v iro n m e n ta l  f a c t o r s  o c c u r r in g  d u r in g  t h i s  p e r io d  p ro ­
b a b ly  r e q u i r e  th e  g r e a t e s t  am ount o f  p h y s io lo g ic a l  a d ju s tm e n t by e l k .
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a v e ra g e  te m p e ra tu re  and  t o t a l  p r e c i p i t a t i o n  f o r  t h i s  p e r io d , a s  re c o rd e d  
a t  S u la , are shown in  T a b le  1 4 .
T a b le  1 4 . A verage w in te r  te m p e ra tu re  and  t o t a l  w in te r  p r e -
Y e a r
A v e r a g e  t e m p e r a ­
t u r e .
T o t a l  p r e c i p i t a ­
t i o n ,  i n c h e s .
A d j e c t i v e
r a t i n g
1955-56 2 2 .7 5 .7 7 S e v e r e
1956-57 2 4 .2 4 .0 4 N o r m a l
1957-58 2 6 .8 4 .4 7 M i l d
1958-59 2 8 .6 6 .9 5 N o r m a l
1959-60 2 4 .1 5 .0 1 N o r m a l
1960-61 2 9 .6 7 .0 9 M i l d
1961-62 2 3 .8 4 .8 0 N o r m a l
1962-63 2 8 .4 6 .9 4 M i l d
1963-64 2 4 .9 5 .4 8 N o rm a l
1964-65 2 6 .2 8 .1 9 N o r m a l
A verage 2 5 .9
^ in te r - N o v e m b e r  t h r o u ^  M arch,
E xtrem e sn o w -d ep th  o r  low  te m p e ra tu re  c an  in d i v i d u a l l y  be a c o n t r i ­
b u t in g  f a c t o r  in  e lk  m ovem ents; th e  i n t e r r e l a t i o n s h i p  o f  l e s s  ex trem e 
d e g re e s  o f  th e  two in f lu e n c e s  can  b e  e q u a l ly  in s t r u m e n ta l .  D i s t r i c t  I I  
p e r s o n n e l  have e s t a b l i s h e d  r e l a t i v e  o r  a d j e c t i v e  r a t i n g s  b ased  on th e  
com plex o f  te m p e ra tu re  and p r e c i p i t a t i o n  as  i t  a f f e c t s  t h e  g e n e ra l  w el­
f a r e  o f th e  game. When th e  p r e c i p i t a t i o n  i s  above a v e ra g e  and th e  a v e ra g e  
s e a s o n a l  te m p e ra tu re s  a r e  b e lo w  t h e  r a t e d  a v e ra g e , th e  w in te r  te n d s  t o  be 
s e v e re  f o r  b ig  game; a c c u m u la tio n  o f  snow c a u s e s  g r e a t e r  en erg y  expend­
i t u r e  p e r  u n i t  o f  fo o d  i n t a k e  by  t h e  a n im a l.  T here i s  u s u a l l y  l e s s  snow 
a c c u m u la tio n  d u r in g  w in te r s  when th e  a v e ra g e  te m p e ra tu re s  a r e  above 
n o rm a l; t h e s e  w in te r s  a r e  r a t e d  n o rm a l, a s  a r e  th o s e  in  w hich b o th  p re ­
c i p i t a t i o n  and a v e ra g e  te m p e ra tu re s  a r e  below  n o rm a l. I f  a v e ra g e  tem ­
p e r a t u r e s  a r e  above norm al and p r e c i p i t a t i o n  below  n o rm a l, th e  w in te r
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i s  c o n s id e re d  m ild . F ig u re  7 i s  a  co m p ariso n  o f  t o t a l  w in te r  p r e c i p i t a ­
t i o n  w ith  a v e ra g e  w in te r  te m p e r a tu re .  S ev e re  w i n t e r s ,  a s  e v id e n t  from 
th e  i l l u s t r a t i o n ,  a re  n o t  f r e q u e n t ;  t h e r e  has been  o n ly  one such  w in te r  
d u r in g  th e  1 0 -y e a r  p e r io d .
^ l o r
q)
I  8
§ 6 
•a
I  2
fm e an s
f r e e i p i t a t i o n  emper a t u r e: l 
‘
30
28 o
“I
“I
22 ^
1955-56  5 6 -5 7  5 7 -5 8  58-59  59-60  60-61 61-62  62-63  63-64  64-65
F ig u re  7 . A nnual a v e ra g e  w in te r  te m p e ra tu re  and  t o t a l  w in te r  p r e c i p i t a ­
t i o n ,  S u la ,  e l e v a t i o n  4 ,4 5 0  f e e t .
E lk  m ig ra t io n  th ro u g h o u t  t h e i r  e n t i r e  ran g e  i s  an  im portau it c o n s i ­
d e r a t i o n .  Because a  l a r g e  p ro p o r t io n  o f  t h e  E a s t  F ork  w in te r in g  a r e a  i s  
l o c a te d  on p r iv a te  p r o p e r ty ,  th e  movement i n t o ,  d u r a t io n  o f occupancy  o n , 
and d e p a r tu r e  from  th e  w in te r  ran g e  becom es a  v i t a l  p a r t  o f  o v e r a l l  la n d  
m anagem ent. P e r io d ic  o b s e rv a t io n s  made each  f a l l  i n  p a s t  y e a r s  show t h a t  
e lk  a p p e a r  on th e  w in te r  ra n g e  in  l a t e  November o r  e a r l y  D ecem ber. C e ssa ­
t i o n  o f  a e r i a l  t r e n d  c o u n ts  i n  t h e  s p r in g  c o in c id e s  w ith  th e  d e p a r tu r e  
o f  e lk  from  th e  w in te r  ran g e  in  e a r ly  May. F or an  a v e ra g e  y e a r ,  a b o u t 
f i v e  m onths i s  th e  maximum p e r io d  o f  w in te r - r a n g e  o ccu p an cy . E lk  may 
move t o  w in te r  ran g e  e a r l i e r  and  rem ain  lo n g e r  i n  one y e a r  th an  in  a n o th e r ,  
dep en d in g  cn how so o n  i n  th e  f a l l  th e  heavy snows come and  on when th e  
s p r in g  b reak u p  o c c u r s .  D u rin g  n o n n a l y e a r s  t h e  e n t i r e  e lk  p o p u la t io n
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m oves, th o u g h  n o t to  th e  same s p e c i f i c  l o c a t io n  on th e  w in te r  ra n g e  and 
n o t s im u l ta n e o u s ly .  B eg in n in g  w ith  sm a ll g ro u p s , th e  num bers occupy­
in g  th e  w in te r  ra n g e  g r a d u a l ly  in c r e a s e  u n t i l  a l l  b u t th e  m ost h a rd y  
i n d i v i d u a l s  have a r r i v e d  by e a r ly  J a n u a ry , Exodus in  th e  sp r in g  i s  in  
l a r g e r  g ro u p s  and  a cco m p lish e d  i n  a much b r i e f e r  p e r io d .
I n  1953 th e  F is h  and  Game D epartm en t i n i t i a t e d  m ig ra t io n  s tu d i e s  t o  
d e te rm in e  w h e th e r B i t t e r  Root e lk  w in te r  each  y e a r  i n  e s s e n t i a l l y  th e  same 
a r e a .  T h is  p r o j e c t  h a s  c o n s is te d  o f  t r a p p in g  e lk  on th e  w in te r  ran g e  and 
maidcing them f o r  i n d iv id u a l  r e c o g n i t io n .  Aluminum e a r  ta g s  b e a r in g  
s e q u e n t i a l l y  im p r in te d  n u m era ls  h av e  been u sed  e x c lu s iv e ly ,  and t a g  r e tu r n  
by s u c c e s s f u l  h u n te r s  p ro v id e s  t h e  d e s i r e d  in fo r m a t io n .  The c h o ic e  o f 
th e s e  e a r  t a g s  i s  u n f o r tu n a te  in  t h a t  i d e n t i f i c a t i o n  i s  im p o ss ib le  w ith o u t 
im m o b iliz in g  th e  a n im a l and , in  a d d i t i o n ,  n e c e s s a ry  d a ta  on summer d i s ­
p e r s io n  c a n n o t be o b ta in e d .
T h ro u ^  th e  w in te r  o f  19 6 4 -6 5 , 183 e lk  w ere tr a p p e d  and ta g g e d  a t  two 
d i f f e r e n t  t r a p  s i t e s  i n  th e  E a s t  F o rk — P a s tu r e  Draw and. R iem el-T o lan  R id g e , 
A l l  e lk  w ere r e l e a s e d  a t  th e  s i t e s  (T a b le  1 5 ) . Of 127 a n im a ls  m arked p r i o r  
t o  t h e  p a s t  y e a r , 41 t a g s ,  o r  3 2 .3  p e r  c e n t ,  have b een  r e tu r n e d  from  
h u n te r - h a r v e s te d  a n im a ls .  T a b le  16 and F ig u re  8 p r e s e n t  d a ta  on th e  
lo c a t io n s  o f  t a g g e d - e lk  k i l l s .
W in te r B u lls Cows C a lv es T o ta l
1953-54 5 21 7 33
1954-55 7 21 4 32
1958-59 5 19 8 32
1959-60 3 11 5 19
1961-62 4 5 1 10
1963-64 1 0 0 1
1964-65 8 3 6 12 56
33 113 37 183
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T here  i s  in te rc h a n g e  o f  e lk  betw een th e  n o r th  and s o u th  s id e s  o f th e  
E a s t  F o rk , The a p p a re n t u n c e r t a in ty  o f  w in te r in g  g rounds f o r  e lk  th a t  
summer a lo n g  th e  C o n t in e n ta l  D iv id e  ( B i t t e r  R o o t-B ig h o le  D iv id e )  i s  e s ­
p e c i a l l y  i n t e r e s t i n g .  S e v e r a l  e l k  ta g g e d  in  th e  E a s t  F o rk  of th e  B i t t e r  
Root R iv e r  w ere l a t e r  s h o t  i n  th e  B igho le  R iv e r  d ra in a g e , in d ic a t in g  t h a t  
some e lk  do n o t  r e t u r n  each w in te r  to  th e  E a s t  F o rk , In  s tu d y in g  e lk  
m ig ra t io n s  i n  th e  G a l l a t i n  R iv e r  a r e a ,  u s in g  ta g g e d  c a l f  e lk ,  B razda (1953) 
fo u n d  s im il a r  in te r m in g l in g  and movements betw een th e  G a l l a t i n  and 
Y e llo w s to n e  d r a in a g e s .
T a b le  1 6 . S e le c te d  t a g - r e t u r n  lo c a t ic a is  f o r  E a s t  F ork  e lk ,_____________
R e le a se  d a ta ______________ R ecovery  d a ta _________
Sex Age D a te  L o c a tio n ______ D ate  L o c a tio n
F 2810-2811 M C 1-5-54 R iem el- 'Polan 2-16-55 Bunch G ulch
F 2822-2823 F C 1—18—54 » tt 12-18-60 Thompson C reek
F 2857-2859 M C 2 -4 -54 »» tt 10-16-54 T olan  C reek
F 2888-1228 F Ad 3-4-55 ft tt 11-12-61 Thompson C reek
F 1231-1241 F Ad 3-8 -55 tt tt 10-57 T r a i l  C reek
F 1261 F Ad 3-27-55 ft tt 11-24-61 Riem el C reek
H 1009-1010 F Ad 2 -9 -59 P a s tu r e Draw 12—4—60 Meadow C reek
H 1044-1045 M Ad 2-19-59 ft tt 9-19-61 E , F . Rock C reek
H 2199-2200 F Ad 2-27-60 R iem el-'Tolan 10-12-60 JR ell R o a rin g  C reek
H 2276 M Ad 3 -9 -6 0 P a s tu r e Draw 12-22-61 Bunch G ulch
The maximum movement r e c o rd e d  to  d a te  in  th e  s tu d y  a r e a  i s  shown by  
ta g  r e t u r n  H 1044-1045 f r a n  D ry  G u lch , E a s t  Fork o f  Rock C reek , an a i r l i n e  
d i s t a n c e  o f  a p p ro x im a te ly  3 0  m i le s .  The g r e a t e s t  d i s ta n c e  c o v e red  in  one 
s e a s o n 's  movement was i n d ic a te d  by t a g  r e tu r n  H 2199-2200 , r e c o v e re d  in  
th e  H e ll  R o arin g  C reek  d r a in a g e ,  a  d i s t a n c e  o f  1 3 -1 6  m ile s .  P ic  to n  ( I9 6 0 ) ,  
i n  r e l o c a t i n g  ta g g e d  e l k  fro m  th e  Sun R iv e r  w in te r  r a n g e , o b se rv e d  m axi­
mum o n e -se a s o n  movements from  t h e  w in te r  ran g e  o f  28 a i r l i n e  m i le s .
Some e lk  a p p a re n t ly  have a  g r e a t e r  p r o p e n s i ty  f o r  movement th a n  o th e r s .
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Johnson  (1951) and B razda (1 9 5 3 ), o b se rv in g  summer movements o f  c a l f  e lk  
ta g g e d  on th e  c a lv in g  g ro u n d s  i n  th e  u p p er v /in te r  r a n g e  o f  t h e  G a l l a t i n  
R iv e r  d r a in a g e ,  r e p o r t  a v e ra g e  d i s t a n c e s  o f  11 and 1 4 .8  a i r l i n e  m ile s  
r e s p e c t i v e l y ,  w ith  a  maximum o f  18 a i r l i n e  m i le s .  T hese movements to o k  
p la c e  in  J u l y ,  th e  month in  v h ic h  e lk  a re  th o u g h t t o  have reach ed  th e  
l i m i t  o f  t h e i r  m ig ra t io n .  A sum m ation o f  d a ta  from  P ic to n  ( i9 6 0 )  on 68 
ta g g e d  e lk  shows t h a t  t h e  a v e ra g e  o f  th e  maximum d is ta n c e s  t r a v e l e d ,  a s  
d e te rm in e d  by s i g h t  r e c o rd s  f o r  m a le s  and fe m a le s , was r e s p e c t iv e ly  1 7 .0  
and  2 1 .1  a i r l i n e  m i le s .  (T h is  sum nation  e x c lu d e s  mal es  and fem a les  n o t  
r e c o rd e d  s e p a r a t e ly  and  a n im a ls  ta g g e d  in  May and June on th e  N orth  F ork  
o f  th e  Sun R iv e r ,  u n d er th e  a ssu m p tio n  t h a t  th e  l a t t e r  w ere c a lv e s  m arked 
on th e  c a lv in g  g r o u n d s .)
Range R e la t io n s h ip s
The g r a s s la n d s  o f  S u la  and F ren ch  B a s in  h av e  su p p o rte d  a  c a t t l e  i n ­
d u s t r y  s in c e  s h o r t l y  a f t e r  t h e  B i t t e r  Root V a lle y  w as h o m estead ed . From 
th e  l a t e  1 8 8 0 's  u n t i l  a b o u t 19 4 0 , c a t t l e ,  sh ee p , an d  h o r s e s  w ere p e rm it te d  
t o  g ra z e  th e  ra n g e s  o f  th e  E a s t  F o rk  e x t e n s i v e l y .  The e f f e c t s  o f  such 
u sag e  w ere f i r s t  no t ed in  a  F o r e s t  S e rv ic e -E m erg en cy  R e l i e f  A d m in is tra ”  
t i o n  (E .R .A .)  w in te r  s tu d y  o f  1 9 3 6 -3 7 , >hen f i e l d  i n v e s t i g a t o r s  found  the 
E a s t  Foric ra n g e s  to  b e  i n  p o o r c o n d i t i o n .  A dverse  econom ic c o n d i t io n s —  
low  w ool and m utton  p r i c e s  and u n a v a i l a b i l i t y  o f  com peten t h e r d e r s — i n  
th e  l a t e  1 9 3 0 k  and  e a r l y  1940A s e rv e d  to  re d u c e  sh eep  num bers i n  th e  
B i t t e r  R o o t, H o l l i b a u ^ 's  1942 r e p o r t  on th e  E a s t  Fork  w in te r  s tu d y  o f  
1 9 4 1 -4 2  m a in ta in e d  t h a t  a l th o u g h  c e r t a i n  a r e a s  w i th in  th e  p r i n c i p a l  w in te r  
ra n g e  showed s i g i s  o f d e t e r i o r a t i o n ,  th e  ra n g e  i n  g e n e r a l  was n o t  o v e r -  
u t i l i z e d .  Between 1945 and 1950 , s h e e p -g ra z in g  i n  t h e  E a s t  F o rk  d e c l in e d
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i n t o  ncn e x i s t  en c e , and  s in c e  th e  l a t t e r  d a te  c a t t l e  and a  few h o rs e s  have 
been th e  c n ly  d o m estic  u s e r s  o f th e  p u b l ic  r a n g e . W hile th e  e l im in a t io n  
o f sh e ep  red u c ed  d o m e stic  g r a z in g ,  c o rre sp o n d in g  in c r e a s e s  in  b ig -g am e 
num bers (though  n o t  d e m o n s tra te d  by ra n g e  s tu d ie s )  w ere s u f f i c i e n t  to  
n u l l i f y  t h e  c u r t a i lm e n t .
In  th e  f a l l  o f  1952 , a  g ro u p  composed o f members o f th e  R a v a l l i  
C ounty F is h  and W i ld l i f e  A s s o c ia t io n ,  th e  S u la  S tockm en, and th e  F o r e s t  
S e rv ic e  b u i l t  a  b ig -gam e e x c lo s u re  cn th e  E ad t Fork o f  th e  B i t t e r  Root 
R iv e r .  The p l o t ,  lo c a te d  a b o u t h a l f  a  m ile  w est o f  Guide C reek  on a  
s o u th - f a c in g  s lo p e ,  was f o r  th e  p u rp o se  o f d e m o n s tra tin g  th e  e f f e c t  o f  
b ig  game upon b ro w se , t im b e r ,  g r a s s ,  and s o i l  (Hamre 1 9 5 2 ) ,
I n  1953 th e  F o r e s t  S e rv ic e  and th e  F is h  and Game D epartm en t com­
p le te d  an  in s p e c t io n  o f  m ajo r E a s t  Fork  r a n g e s ,  f in d in g  p o r t io n s  o f  a l l  
o f  them in  an u n s a t i s f a c t o r y  c o n d i t io n .  B e lie v in g  t h a t  combined u se  by 
e lk  and c a t t l e  w as r e s p o n s ib le  f o r  th e  d e t e r i o r a t i o n ,  th e  two a g e n c ie s  
c o o p e ra te d  in  a  p r o j e c t  t o  o b ta in  q u a n t i t a t i v e  d a ta  on a c t u a l  g ra z in g  
p r e s s u r e :  s ta n d a rd  r a n g e -c o n d i t ic n  an d  b ro w se-co n d i t io n  t r a n s e c t s ,  c o n i­
f e r  s u r v iv a l  p lo t s  (Hamre e t  a l .  1 9 5 4 ), p e l l e t  g roup  p l o t s ,  and a  ^ s t e m  
o f  e x c lo s u re s  (game o n ly , c a t t l e  o n ly ,  game and c a t t l e ,  and  n o -u s e )  w ere 
s e t  up i n  th e  a r e a .
F i f t y  p o n d er o sa  p in e  and  50 D o u g la s - f i r  s e e d l in g s  were p la n te d  in  
th e  s p r in g  o f  1953 i n s i d e  t h e  o r i g i n a l  G uide C reek  e x c lo s u re ;  a  s im i l a r  
n tm b er w ere p la n te d  o u t s id e .  T o ta l  s e e d l in g  s u r v iv a l  was low  fo llo w in g  
a  d ry  summer and f a l l .  An e x a m in a tio n  o f  th e  p la n t in g s  in  th e  s p r in g  o f  
1954 r e v e a le d  t h a t  45 p e r  c e n t o f  th e  27 s u r v iv in g  s e e d l in g s  o u ts id e  th e
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fe n c e d  p lo t  had b een  brow sed d u r in g  t h e  w in te r .  When checked in  th e  f a l l  
o f  t h a t  y e a r ,  fo u r  t im e s  a s  many n a tu r a l  s e e d l in g s  w ere found  i n s id e  th e  
e x c lo s u re  a s  o u t s id e .  By th e  s p r in g  o f  1955, 77 p e r  c e n t of t h e  22 r e ­
m a in in g  s e e d l in g s  o u t s id e  th e  e x c lo s u re  had been brow sed and 35 l i v e  
s e e d l in g s  rem ain ed  in s id e  th e  p l o t .  The h eav y  use  o f  th e  s e e d l in g s  o u t­
s id e  th e  p l o t  was a t t r i b u t e d  t o  e lk  a n d /o r  d e e r ,  s in c e  t r a c k s  and d ro p ­
p in g s  o f  b o th  w ere p r e s e n t .  When th e  p lo t  was e s t a b l i s h e d ,  a lm o s t a l l  
p a la ta b le  sh ru b  s p e c ie s  were in  poo r v ig o r  a s  a  r e s u l t  o f  heavy w in te r  
use  by game. Tagged sh ru b s  o u t s id e  th e  p l o t  w ere rem easu red  each  s p r in g  
f o r  th e  n e x t  th r e e  y e a r s .  Browse u s e  on th r e e  key  s p e c ie s — b i t t e r b r u s h ,  
s e r v i e e b e r r y ,  and  w illo w — a v e ra g e d  79 , 67 , and 77 p e r  c e n t r e s p e c t iv e ly  
fo llo w in g  t h e  m ild e r - th a n -n o rm a l  w in te r s  o f  1 9 5 2 -5 3 , 1 953-54 , and  1954-55 
(se a so n s  in  w hich e lk  sh o u ld  have been r e l a t i v e l y  d is p e r s e d  th ro u g h o u t th e  
w in te r  ran g e  and nonbrow se fo ra g e  s h o u ld  have been  in  av e ra g e  t o  ab o v e- 
a v e ra g e  a v a i l a b i l i t y ) .
Two o t h e r  s tu d y  a r e a s ,  a t  J e n n in g s  Camp C reek  and Tepee P o in t ,  had 
been  e s t a b l i s h e d  i n  1954 in  an  e f f o r t  t o  g a in  f a c t u a l  in fo rm a tio n  on 
gam e-c o n f i e r  s u r v iv a l  r e l a t i o n s h i p s  (H a rtk o m  1 9 5 5 ) . The J e n n in g s  Camp 
Creek p l o t  encom passed  a  " f i l l - i n "  p la n t in g  o f  8 ,0 0 0  c o n f i e r  s e e d l in g s  on 
ab o u t 40 a c r e s .  The f i r s t  ex am in â t io n  o f  th e  s u b p lo ts  in  th e  f a l l  o f  
1954 d i s c lo s e d  a  s e e d l in g  s u r v iv a l  o f  78 p e r  c e n t .  Of th e  l i v e  s e e d in g s ,  
4 .5  p e r  cen t had been  b ro w sed  cn th e  te r m in a l  sh o o t and 8 .6  p e r  c e n t  cxi 
l a t e r a l  tw ig s ,  A re  check  i n  t h e  s p r i n g  o f  1955 showed t h a t  13 p e r  c e n t 
o f  th e  305 l i v e  s e e d l in g s  had been  brow sed  on t h e  l a t e r a l  tw ig s  and 13 p e r  
c e n t  had been  brow sed  on th e  t e r m i n a l  s h o o t .  T ra ck s  and p e l l e t  g ro u p s
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i n d i c a t e d  u s e  by b o th  e lk  and d e e r .
A t o t a l  o f 99 t r e e s ,  s i x  t o  72 in c h e s  in  h e ig h t ,  were tag g ed  in
th e  Tepee P o in t s tu d y .  In  th e  s p r in g  o f  1955 s i x  p e r  c e n t  w ere fo u n d
t o  h a v e  l i g h t  n e e d le  b ro w s in g ,
A program  t o  red u c e  th e  number o f  d o m estic  and w ild  a n im a ls  on 
n a t i o n a l  f o r e s t  la n d s  in  th e  B i t t e r  Root was i n i t i a t e d  i n  1953. I n  th e  
E a s t  F o rk , th e  g ra z in g  s e a so n  f o r  l i v e s t o c k  was s h o r te n e d ;  c a t t l e  num­
b e rs  w ere d e c re a s e d ^  an d  h o r s e s  w ere  e l im in a te d  from th e  ra n g e . At th e  
same t im e , more l i b e r a l  h u n t in g s e a so n s  w ere  recommended to  re d u c e  game 
h u m b ers.
H a rv e s t  s e a so n s  have been d is c u s s e d  p r e v io u s ly ,  and a  l i s t i n g  o f
seaso n  d a t e s  p r e s e n te d  in  T ab le  3 (p ag e  . 2 5 ) . H a rv e s t d a ta  in  T ab le  9
(p ag e  43) show t h a t  l i b e r a l  s e a so n s  were e f f e c t i v e  in  f a c i l i t a t i n g  
l a r g e r  h a r v e s t s .  Com parison o f  T a b le s  5 an d  9 s u g g e s ts  t h a t  e lk  num­
b e r s  in c r e a s e d  u n t i l  I960 an d  w ere s t a b i l i z e d  betw een  1961 and 1964 by 
l i b e r a l  h u n t in g  r e g u l a t i o n s ,  o n ly  t o  i n c r e a s e  a g a in  t o  th e  I9 6 0  p ro p o r­
t i o n s  fo llo w in g  a  l e s s  l i b e r a l  1964-65 h a r v e s t  s e a s o n .
P e l l e t  group c o u n ts  on perm anen t p l o t s  in  th e  E a s t  Fork  c o u ld  o f f e r  
some i n d i c a t i o n  o f  e lk  ab u n d an ce . H ow ever, v a r i a t i o n s  In  e lk  abundance 
a s  d e te rm in e d  from  p e l l e t  g roup  d a ta  can  be  a  r e f l e c t i o n  o f  w e a th e r  c o n d i­
t i o n s ,  hence  d i s t r i b u t i o n ,  and n o t  r e p r e s e n t  a c tu a l  num bers p r e s e n t  f o r  
t r e n d  p u rp o s e s .  P e l l e t  g ro u p  d a ta  a r e  p r e s e n te d  in  T ab le  17 , F o r th e  
y e a r  1958 , whaa th e  e l k  p o p u la t io n  re a c h e d  a  p ea k , p e l l e t  g ro u p s  p e r  
a c r e  were n o t  in  a c c o r d .  F l u c t u â t  ic n s  c h a r a c t e r i z e  th e  d a ta  f o r  th e  
n in e - y e a r  peitLod, and a  t r e n d  a s  such i s  n o t  fo rm ed .
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T a b le  1 7 . E lk p e l l e t  g ro u p  co u n ts  on perm anent p l o t s .  E a s t  F o rk ,
S i t e 1955 1956 1957 1958 1959 I960  1 9 6 l 1962 1963
Bunch G ulch 174 291 239 174 152 — — — 640 960 0
D ick C reek 278 435 243 348 226 170 640 6
E x c lo s u re s — —  — 609 522 152 500 218 — — — — — — 6
Camp C reek  (M) 152 196 130 370 261 280 20
Camp C reek  (L) 183 —  — 574 304 120 —  — — 25
USFS H orse P a s tu r e 161 378 478 148 522 675 40
B a r le y  R idge 239 217 587 239 370 130 400 140 120
D ig g in s  R idge 326 413 435 500 544 800 280 110
W allace  R idge 435 587 674 • — — — 500 489 176
S h i r l e y  M ountain 480 1240 74
Bunch G ulch  (N) 0 1000 — — —
Bunch Gulch (S ) 400 48O —
A verage T o ta l s 243 387 4?2 200 413 336 427 683 58
A verage T o t a l s ,
e x c e p t  l a s t  3 s i t e s 1 243 387 452 200 413 336 493 460 56
^ p e l l e t g ro u p s  p e r  a c re
R e d u c tio n  in  ra n g e  u se  by  d o m estic  s to c k  i s  c o n s id e ra b ly  more d e­
f i n i t i v e  th a n  a r e d u c t io n  in  e lk  n u m b ers . As m en tio n ed  p r e v io u s ly ,  a l ­
th o u g h  d o m e s tic  g r a z in g  i n  th e  E a s t  F ork  was c u r t a i l e d  to  some d e g re e
i
p r i o r  to  1950 by e l im in a t in g  sheep  from  th e  ra n g e , m a jo r e f f o r t s  t o  ad­
j u s t  l i v e s t o c k  p r e s s u r e  on p u b l ic  g ra z in g  la n d s  i n  th e  B i t t e r  Root 
N a t io n a l  F o r e s t  w ere n o t begun u n t i l  a f t e r  th e  1953 la n d -u s e  s tu ^ y . To 
e f f e c t  th e  a d ju s tm e n t ,  t h e  g r a z in g  seaso n  was s h o r te n e d  by 30 day s  b e­
g in n in g  i n  1953 . S in c e  th e n ,  d o m e s tic  g r a z in g  h a s  s t e a d i l y  d e c l in e d .  
T a b le  18 p r e s e n ts  l i v e s t o c k  u se  on f o r e s t  ra n g e s  in  th e  B i t t e r  R oot U n it 
f o r  s i g n i f i c a n t  y e a r s  from  1945 t o  d a t e .  F o r  th e  B i t t e r  Root N a t io n a l
T a b le  1 8 . L iv e s to c k  use  on f o r e s t  ra n g e s  in  th e  B i t t e r  
R oot N a t io n a l  F o r e s t ,  M ontana s e c t io n .
Y ea r 1945 1950 1953 1955 1958 1963 1964
A nim al
M « th »  1 6 .3 5 6  1 8 .7 5 4  1 7 .8 6 1  17 .7 3 5  1 3 .1 4 9  1 0 .8 1 2  1 0 .5 7 0
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F o r e s t  (M ontana s e c t io n )  a s  a  w h o le , th e  r e d u c t io n  in  g ra z in g  has  a -  
m ounted to  a b o u t 39 p e r  c e n t s in c e  1953 . A breakdow n o f  th e  g ra z in g  r e ­
d u c t io n  p e r  r a n g e r  d i s t r i c t  w ith in  t h e  F o r e s t  i s  shown in  T ab le  1 9 .
T a b le  1 9 . A nim al-m onths a c t u a l  u se  p e r  ra n g e r  d i s t r i c t .  B i t t e r  Root 
N a t io n a l  F o r e s t .
A rea
Y ear 195 0 -6 4 P e rc e n ta g e
1950 1955 1958 1961 1964 p e r  a r e a o f  t o t a l
S te v e n s v i l l e 2620 2141 624 595 526 8 0 .0 2 5 .5
D arby 6480 6219 6370 4414 3531 4 5 .5 3 6 .0
West Fork 1146 3001 1165 1360 1253. 0 .0 ---
S u la 8508 6374 4990 3938 5260 3 8 .2 3 9 .6
^ h e  S le e p in g  C h ild  f i r e  o f  A u g u st, 1961 and  su b seq u e n t g ra s s  seed ­
in g  have d e v e lo p e d  a lm o s t 28 ,0 0 0  a c r e s  o f d e s i r a b l e  f o r a g e .  About 75 p e r  
c e n t  o f  th e  b u m  o c c u r r e d  i n  the S u la  R anger D i s t r i c t .  B ecause of th e  
to p o g ra p h y , n o t  a l l  o f th e  burn a r e a  i s  g ra z e d . In  1964, f o r  th e  f i r s t  
t im e , 3 ,1 6 5  a n im a l-m o n th s  w ere used  in  th e  b u rn .
When th e  c o n i f e r  s u r v iv a l  p l o t s  e s ta b l i s h e d  in  1952, 1953 , and 1954 
w ere reex am in ed  i n  th e  s p r in g  of 19 5 5 , o n ly  in  t h e  E a s t  F ork  e x c lo s u re  
a re a  w ere t h e r e  any  s e r io u s  a f f e c t s  a t t r i b u t a b l e  to  game u se . Lack o f  s i t e  
p r e p a r a t io n  p r i o r  to  p la n t in g  was a ls o  a f a c t o r  i n  th e  low s e e d l in g  s u r ­
v iv a l  i n  t h a t  a r e a .  C o n if e r  s u r v iv a l  s tu d ie s  w ere r e e s t a b l i s h e d  by th e  
F o r e s t  S e rv ic e  on Lyman C reek , G uide C reek , and J e n n in g s  Creek D iv id e  i n  
1 9 5 8 . S e e d lin g  s u r v iv a l  was e x c e l le n t  on a l l  p l o t s ,  and th e  s tu d ie s  w ere 
d is c o n t in u e d  in  1962 .
P erm anent brow se t r a n s e c t s  w ere s e t  up by th e  F is h  and  Game D e p a r t­
m ent on key a r e a s  w ith in  th e  E a s t  F ork  w in te r  ra n g e  in  1958 and 1959 . 
A llo w ab le  i n t e n s i t i e s  o f u se  v a ry  w ith  th e  s p e c ie s  and v ig o r  o f  brow se 
p l a n t s ,  th e  ra n g e  s i t e ,  and t h e  s e v e r i t y  o f  th e  p a s t  w in te r .  On v ig o ro u s  
p l a n t s ,  a l lo w a b le  u se  d u r in g  s e v e r e ,  n o rm a l, and  m ild  w in te r s  i s  70 , 50, 
and  25  p e r  c e n t r e s p e c t i v e l y .  Browse c o n d i t io n  i s  b a se d  on th e  p e rc e n ta g e  
o f  sam pled  p la n t s  i n  form  c l a s s e s  3 and 6 . C la s s  l i m i t s  a r e :  0-20
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p e r  c e n t ,  good; 20-30 p e r  c e n t ,  f a i r ;  and  30 p e r  c e n t o r  g r e a t e r ,  p o o r . 
R e fe re n c e  to  a d j e c t i v e  w e a th e r  r a t i n g s  in  T ab le  14 (page 52) and le a d e r -  
u se  p e rc e n ta g e  in  T ab le  20 shows t h a t  o n ly  i n  1962 was le a d e r  u se  
w i th in  th e  a l lo w a b le  i n t e n s i t y .  Browse c o n d i t io n  has im proved c o n s id ­
e r a b ly  s in c e  1958 ,
Y ear
No, o f  
p l o t s
No, o f 
p la n t  s
P e rc e n t  in  form  
c l a s s  3 and 6
L ead er u se  
p e rc e n ta g e
1958 1 55 79
1959 5 51 55
1961 6 148 49 27
1962 6 175 25 21
1963 6 12 28
1964 6 200 26 58
Range c o n d i t io n  t r a n s e c t s  w ere e s t a b l i s h e d  by th e  F o re s t  S e rv ic e  in  
1954 and h av e  been  ex am in ed  e v e ry  f o u r th  y e a r  s in c e .  The P a rk e r  T h re e -  
S te p  m ethod of r a t i n g  ra n g e  c o n d i t io n  has been  u s e d .  Table 21 i s  a  
summaiy o f  th e  t r a n s e c t  m easurem ents f o r  th e  y e a r s  1954, 1958, and 
1962 . The a v e ra g e  o f  th e  21 t r a n s e c t s  shows im provem ent i n  th e  
c o n d i t io n  o f  th e  v e g e t a t i o n .
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T a b le  21.
A rea C lu s te r
C o n d itio n
1954
—----------------- J  ----- ̂  .. w....- o
of V eg e ta tio n '^
1958 1962
Bunch Gulch 1 13 U 16
2 18 19 22
USFS H orse 1 12 16 18
P a s tu r e 2 13 15 — —
3 14 19 —
4 1 8 ('5 6 ) 17 18
5 1 8 ('5 6 ) 17 20
Camp-Riemel 1 IOC 53) 12 15
2 1 2 ('5 3 ) 14 16
3 1 4 ('5 3 ) 14 17
4 13 C $3) 12 13
5 1 6 ('5 3 ) 18 17
6 12 17 16
7 11 13 .5 1 6 ('6 4 )
8 11 14 14
9 15 14 16
10 22 20 *..........
D ick  C reek 1 11 1 7 ('5 7 ) 1 7 ( '6 l)
2 14 1 8 ('5 7 ) 1 7 ( ’6 l )
3 14 14C 57) 1 7 ( '6 l)
4 13 16C’ 57) 15C 61)
A verages 14 1 5 .7 1 6 .7
C o n d it io n  o f v e g e ta t ic n  b a se d  on v e g e ta t iv e  c o m p o s itio n , r e l a ­
t i v e  p la n t  d e n s i ty ,  and v ig o r  o f  d e s i r a b l e  g r a s s e s .  N u m erica l and 
A d je c t iv e  c l a s s e s — E x c e l le n t  2 1 -25 , Good 16 -2 0 , F a i r  11-15 ,
P oor 6 -1 0 , and V ery P o o r 0 - 5 o
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DISCUSSION
From an e s t i n a t e d  low o f  se v e n  i n  1902, t h e  number o f  e lk  in  th e  
B i t t e r  R oot V a lle y  h a s  in c r e a s e d  to  th e  c u r r e n t  l e v e l  o f o v er 2400,
W hether th e  i n t r o d u c t i o n  of Y e llo w sto n e  e lk  in  1911 was p r im a r i ly  re sp o n ­
s i b l e  f o r  th e  p r e s e n t - d a y  h e rd  o r  w h e th e r n a t iv e  s to ck  would have r e p ro ­
duced  t o  fo rm  th e  h e rd  w i l l  rem ain  a  p o in t  o f d e b a te .  C u rre n t p o p u la t io n  
e s t im a te s  f o r  th e  B i t t e r  Root h e rd  a r e  b a sed  on th e  1965 a e r i a l  c e n su s . 
B ecause a e r i a l  co u n ts  r e p r e s e n t  a  minimum e s t im a te ,  a c t u a l  num bers a r e  u n -  
knovn. U sin g  a  f a c to r  o f  .9 1 ,  as  e s ta b l i s h e d  in  th e  1946-47 c o o p e ra t iv e  
game c e n su s  in  th e  E a s t  F o rk , an a c t u a l  h e rd  s iz e  o f  2663 would e x i s t ;  a  
f a c t o r  o f ,8 2 ,  a s  em ployed by  Buechner ^  in  th e  B lue M ountains o f  
e a s te r n  W a sh in g to n , w ould y i e l d  a  p o p u la t io n  o f  2951 a n im a ls .  S in c e  th e  
u se  o f  a  f a c t o r  i n  d e te im in a t io n  o f  p o p u la t io n  s iz e  i s  o f te n  q u e s t io n a b le  
from  one a r e a  t o  a n o th e r  an d  from  one y e a r  to  th e  n e x t ,  th e  t r e n d  e s ­
t a b l i s h e d  by minimum e s t im a te s  o b ta in e d  th ro u g h  a n n u a l a e r i a l  co v erag e  
a p p e a rs  to  be m ost a p p l i c a b l e .  I n  a d d i t i o n ,  a i r  c en su s  i s  to  d a te  th e  
m ost e x p e d i t io u s  m ethod o f  e n u m e ra tin g  e l k  i n  th e  B i t t e r  Root a r e a .
The q u e s t io n  "How many e lk  sh o u ld  t h e r e  b e?"  p r e v a i l s .  I n  1953 th e  
c o m p e tit io n  betw een c a t t l e  and  e lk  f o r  a v a i l a b le  fo ra g e  i n  t h e  w in te r  
ra n g e  r e s u l t e d  in  e x c e s s iv e  u t i l i z a t i o n  an d  ra n g e  d e t e r i o r a t i o n .  The 
m ain a r e a  o f  co ncern  w ere  g r a z in g  la n d s  a d m in is te r e d  by  th e  F o r e s t  S e r v ic e ,  
w hich o f te n  s e rv e  a s  b o th  summer ran g e  f o r  c a t t l e  and  w in te r  ran g e  f o r  e l k .  
F o rag e  p r e f e r e n c e s  o f  th e s e  two h e r b iv o r e s  a re  so s im i l a r  t h a t  any  d u a l -  
u se  a p p ro a c h  w as im p o s s ib le .  To im prove ran g e  c o n d i t io n s ,  u t i l i z a t i o n  by 
b o th  s p e c ie s  had  t o  be re d u c e d . M a n ip u la tio n  o f  t h e  g ra z in g  p e r io d  o f  
c a t t l e  i s  t h e  l e a s t  d i f f i c u l t  m ethod  o f  c o n t r o l l i n g  u s e ,  and w as th e  means
- 6 5 -
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f i r s t  em ployed by r a n c h e r s  and a d m in is t r a to r s  in  th e  B i t t e r  R o o t, How­
e v e r ,  when th e  E a s t  Fork  ra n c h e rs  v o lu n te e re d  in  1953 to  ta k e  a  3 0 -day  
g ra z in g  c u t  p e r  y e a r ,  i t  was w ith  t h e  u n d e r s ta n d in g  th a t  th e  e lk  h e rd  
w ould be m a in ta in e d  a t  i t s  e x i s t i n g  s i z e .
A nnual a e r i a l  c e n su se s  began t h a t  same y e a r ,  w ith  a  count o f  366  e lk  
i n  t h e  E a s t  F o rk . D e sp ite  th e  in c r e a s e d  e lk  num bers (581) re c o rd e d  by 
1 9 5 5 , m ost r a n c h e r s  d id  n o t oppose th e  c o n t in u a t io n  o f  th e  g ra z in g  c u t .  
The h ig h e r  e lk  co u n t in  1955 was p ro b a b ly  th e  r e s u l t  o f  g r e a t e r  p r o f i ­
c ie n c y  i n  a e r i a l  c o v e ra g e  te c h n iq u e  com bined w ith  a  s l i g h t  I n c re a s e  in  
h e rd  num bers. From 1955 to  d a t e ,  e x c lu d in g  I 9 6 3 , f o r  w hich th e  cen su s  i s  
in c o m p le te ,  th e  a n n u a l  t r e n d  c o u n t h a s  a v e ra g e d  590, v a ry in g  betw een 522 
and 6 5 1 . W ith lo w e re d  u se  o f t h e  g r a z in g  l a n d s ,  th e  ran g e  has g r a d u a l ly  
im proved . G rass t r a n s e c t s  i n  p a r t i c u l a r  show fa v o ra b le  r e c o v e ry .  P a la ­
t a b l e  and n u t r i t i o u s  b ro w se , hew e v e r ,  o cc u rs  in  r e l a t i v e l y  low  d e n s i t y  on 
th e  w in te r  ran g e  w here t h e r e  i s  c o n t in u o u s  u t i l i z a t i o n .  The la c k  o f  
p a l a t a b l e  brow se p r e s e n ts  more o f  a  l i m i t a t i o n  to  d e e r  th a n  to  t h e  more 
v e r s a t i l e  e l k .
B e g in n in g  in  1954 , t h e  M ontana F is h  and Game D epartm en t i n s t i t u t e d  
h u n t in g  s e a s o n s  o f  v a r i a b l e  d u r a t i o n  e i t h e r - s e x  sea so n s  co u ld  be m ain ­
t a in e d  u n t i l  the  d e s i r e d  h a r v e s t  o f  cow e lk  was a t t a i n e d .  The p r i n c i p a l  
a d v a n ta g e  o f  t h i s  ty p e  o f  s e a s o n  i s  t h a t  a  h a r v e s t  a d e q u a te  to  m a in ta in  
a  r e l a t i v e l y  s t a b l e  p o p u la t io n  can be e f f e c t e d  w ith o u t  re g a rd  t o  th e  tim e 
o f  o c c u r re n c e  o f  a d v e rs e  w e a th e r  and su b se q u e n t movement o f e lk  from  th e  
summer r a n g e .  I n  a d d i t i o n ,  each y e a r ’ s h a r v e s t  c an  be  b ased  cn p o p u la ­
t i o n  e s t im a te s ,  h e rd  p r o d u c t i v i t y ,  ran g e  c o n d i t i o n s ,  and p a s t  h a r v e s t
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i n t e n s i t y .  The F is h  and Game D epartm en t can c lo s e  th e  seaso n  on a  
4 8 -h o u r  n o t i c e .  T h is  e l im in a te s  much o f  the  p u b lic  f e a r  o f  g ro s s  o v e r -  
h a r v e s t  s h o u ld  s e v e re  w e a th e r  e a r ly  in  th e  seaso n  le a d  to  e lk  c c n c e n t r a -  
t i c n s  i n  a r e a s  r e a d i l y  a c c e s s ib l e  to  h u n te r s .
The 1954 h a r v e s t  was p o o r , due p e rh ap s  t o  th e  m ild  w e a th e r t h a t  
f a l l .  The n ex t y e a r ,  how ever, e a r l y  s n o w fa ll  and lo w er th an  norm al tem ­
p e r a t u r e s  w ere r e s p o n s ib le  f o r  t h e  f i r s t  s u c c e s s fu l  h u n tin g  s e a so n  o f 
v a r i a b l e  l e n g th .  These f l e x i b l e  se a so n s  were c o n tin u e d  th ro u g h  1963 .
But t h a t  y e a r  v e ry  m ild  f a l l  w ea th e r r e s u l t e d  in  an  e x tre m e ly  low h a r ­
v e s t ,  In  1 9 6 4 , a  r e tu r n  to  a  seaso n  o f  p re d e te rm in e d  d u r a t io n  and d a te  
c o in c id e d  w ith  a n o th e r  v e ry  m ild  f a l l ,  an d  a  s t i l l  lo w er h a r v e s t  was r e ­
c o rd e d .
The E a s t  F ork  h a r v e s t  from  195 5 th ro u g h  1961 h as  a v e rag ed  254 e lk  
a n n u a l ly ,  in  a  r a t i o  o f 98 b u l l s  and 39 c a lv e s  p e r  100 cows. I n  a  com­
p a r is o n  o f a e r i a l  p o p u la t io n  e s t im a te s  and h a r v e s t  in fo rm a tio n  f o r  th e  
y e a rs  1955 th ro u g h  1 9 6 3 , we h av e  seen  th a t  th e  a v e ra g e  an n u a l h a r v e s t  
h a s  rem oved 4 0 ,4  p e r  c e n t o f  t h e  e s t im a te d  a v e ra g e  a n n u a l p o p u la t io n .
As a e r i a l  c o u n ts  r e p r e s e n t  o n ly  minimum p o p u la t io n  s i z e ,  so  ch eck ­
in g  s t a t i o n  d a ta  in c lu d es  o n ly  a p o r t i c n  of t h e  a c t u a l  h a r v e s t .  From 
h u n te r  q u e s t io n n a i r e s ,  w hich a re  a  sam ple  o f  t o t a l  h u n te r  num bers, th e  
p o i n t - e s t i n a t e  o f  haurvest i s  p r e s e n te d  i n  T a b le  22 and com pared w ith  
c h e c k in g - s t a t i o n  and  a e r i a l - c e n s u s  d a t a .  I f ,  a s  i n d i c a t e d ,  o n ly  a b o u t 
50  p e r  c e n t o f  th e  h a r v e s te d  e l k  a r e  r e p o r te d  th ro u g h  t h e  ch e ck in g  
s t a t i o n ,  a  c o n s id e ra b le  q u a n t i ty  o f  management in fo rm a tio n  i s  l o s t  each  
y e a r  due t o  n o n r e p o r t in g  h u n t e r s .  I n  a d d i t i o n ,  q u e s t io n n a i r e  h a r v e s t
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Y ear
VUIU
A e r ia l
co u n t
H a rv e s t by
cuiu Hcti'vc:3 V xiiiuxuia uj_uii
P e rc e n ta g e s
$ AX <30, f »
Q u e s .l c . s , ^ C o l. C o f B C o l, D o f C C o l. D o f  B
1957 741 442 273 59.6 6 1 ,7 3 6 .8
1958 972 474 291 4 8 ,8 6 1 ,4 2 9 ,9
1959 831 740 306 8 9 ,0 41 ,3 3 6 .8
I960 916^ 789 391 8 6 ,1 4 9 .6 4 2 .7
1961 6253 625 369 59.0 — —
1962 5223 478 263 --- 55.0 —-
1963 4 6 l4 298 97 —— 32 ,5 ---
1964 . __ 7 3 9 _ 156 63 2 1 ,1 4 0 .4 8 .5
A ve. 8395 500 257 59.6 5 1 .4 3 0 .6
^ h u n te r  q u e s t io n n a i r e  v a lu e s
p
c h e c k in g  s t a t i o n  v a lu e s
3
p a r t i a l  c o u n t. E a s t  F ork  o n ly
^ in c o n ç le te  co v e rag e  
c
o n ly  y e a rs  o f  co m p le te  co v e rag e  in c lu d e d
v a lu e s  f r e q u e n t ly  ex ceed  th e  maximum r a t e  o f  i n c r e a s e  f o r  th e  h e rd  in  i t s  
p r e s e n t  c o m p o s it io n . The 53 c a lv e s  p e r  100 cows and 97 b u l l s  o b se rv ed  in  
th e  E a s t  F o rk  d u r in g  th e  p r e s e n t  s tu d y  i s  a  2 6 ,9  p e r  c e n t a n n u a l i n c r e a s e .  
Even t h e  p r e - s e a s o n  c l a s s i f i c a t i o n  o f  47 b u l l s  and 74 c a lv e s  p e r  100 cows 
r e p o r te d  b y  Bqjrd and G reen (1964) f o r  th e  e x p lo i te d  W hite  R iv e r ,  C o lo rad o  
e lk  h e rd  in  I960 r e p r e s e n t s  o n ly  a  5 0 ,3  p e r  c e n t  a n n u a l i n c r e a s e .  The 
a v e ra g e  h a r v e s t  a s  d e te rm in e d  fro m  h u n te r  q u e s t io n n a i r e  r e tu r n s  f o r  
t h e  B i t t e r  Root U n i t ,  how ever, would r e q u i r e  a n  an n u a l in c r e a s e  o f 5 9 .6  
p e r  c e n t ,  assum ing no m o r t a l i t y  o r  r e c r u i tm e n t  an d  m ain ten an ce  o f  a  s t a b l e  
p o p u la t io n .  T h e o r e t i c a l l y ,  a  c o m p o s itio n  o f 25 b u l l s  and 76 c a lv e s  p e r  
100 cows would r e s u l t  i n  aui an n u a l i n c r e a s e  o f  6 0 .8  p e r  c e n t .  O r, con­
v e r s e l y ,  assum ing  th e  2 6 .9  p e r  c e n t  a n n u a l I n c r e a s e  in  t h e  E a s t  F o rk , a  
s t a b l e  p o p u la t io n ,  and no m o r t a l i t y  o r  r e c r u i tm e n t ,  an a v e ra g e  a n n u a l h a r -
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v e s t  o f  500 an im als  w ould r e q u i r e  a  p a r e n t  h e rd  o f  a p p ro x in a te ly  I 860  e l k .
A h e rd  o f  t h i s  s i z e  i s  more th a n  tw ic e  as  g r e a t  as  th e  av e ra g e  an n u a l cen ­
sus f c r  A rea  2 7 , and 48 p e r  cen t l a r g e r  th a n  th e  maximum co u n t o f  1958 ,
E i t h e r  a e r i a l  c o v e ra g e  i s  i n e f f i c i e n t  a s  a  c e n s u s  te c h n iq u e  o r  th e  q u e s t io n ­
n a i r e  a v e ra g e  h a r v e s t  i s  g r e a t l y  e x a g g e ra te d . The l a t t e r  i s  more l i k e l y  
t o  be th e  c a s e .  The most r e l i a b l e  v a lu e ,  th o u g h  i t  i s  a  known u n d e re s ­
t im a te  o f  th e  k i l l ,  i s  th e  h a r v e s t  a s  re c o rd e d  t h r o u ^  th e  ch eck in g  s t a t i o n ,  
T ab le  23 i s  a  l i f e  e q u a tio n  t a b l e  b ased  on th e  s p r in g  c e n su s  o f  1965, 
a  s e x  r a t i o  o f  97 b u l l s  p e r  1 0 0  cows o b ta in e d  from  th e  a e r i a l  c l a s s i f i ­
c a t io n  o f  80 u n d u p l ic a te d  a n im a ls  i n  t h e  E a s t  F o rk , a  c a lf -c o w  r a t i o  o f  
5 3 Î 100 d e r iv e d  from gpound c l a s s i f i c a t i o n  o f  143 u n d u p l ic a te d  e lk  i n  th e  
E a s t  F o rk , an d  c h e c k in g  s t a t i o n  r e c o rd s  o f th e  1964 h a r v e s t .  Com paring 
t h e  minimum p a r e n t  s p r in g  h e rd  o f 1964 , a s  o b ta in e d  by th e  l i f e  e q u a tio n  
t a b l e ,  w ith  th e  a e r i a l  c o u n t o f  536 e lk  in  th e  s p r in g  o f  1964, th e  d a ta
a p p e a r  t o  d e s c r ib e  t h e  h e rd  f o r  t h i s  p e r io d  o f  t im e .
P e r io d  and  G ain  o r  L oss Cows C a lv e s B u lls T o ta l
W in te r c e n su s  1964-65 250 131 243 624,
P lu s  t o t a l  l o s s e s  1964-65 15 8 24 47I
Minimum summer h e rd  1964 265 139 267 671
L e ss  c a lv e s 139
Minimum p a re n t  s p r in g  h e rd  1964 ......-2 6 5 267 . 2 2 2
1
in c lW e s  one cow k i l l e d  in  t r a p p in g  o p e r a t io n s
C o m p o s itio n , a s  w e l l  a s  t o t a l  num bers, i s  u s e f u l  in  th e  i n t e r p r e t a ­
t i o n  and  fo rm u la t io n  o f  m anaganent p r a c t i c e s ,  A 1 2 -y e a r  h a r v e s t  o f  2285 
a n im a ls  from  th e  E a s t  F o rk , a s  r e c o rd e d  th ro u g h  th e  ch e ck in g  s t a t i o n ,  h as  
b e en  in  a  r a t i o  o f  105 b u l l s  and  39 c a lv e s  p e r  100  cows ( s e e  T a b le  9 ,
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pag e  4 3 ) .  We sh o u ld  f i r s t  c o n s id e r  t h a t  i f  t h e  c a l f  h a rv e s t  has a v e rag ed  
39 c a lv e s  p e r  100 cows o v e r  th e  1 2 -y e a r  p e r io d ,  t h e  c a l f  crop  m ust have 
been  s u b s t a n t i a l l y  l a r g e r  to  m a in ta in  a  s t a b l e  h e rd . C l a s s i f i c a t i o n  
d a ta  show an  av e ra g e  o f  56 c a lv e s  per I'-X) cows on th e  w in te r  ra n g e . T h is  
i s  c e r t a i n l y  i n d i c a t i v e  o f  a  h ig h ly  p ro d u c tiv e  h e rd .
O bserved  c a lf -c o w  r a t i o s  o f  s e le c t e d  e l k  h e rd  a r e  shown in  T able 24 , 
The e l k  p o p u la t io n  o f  th e  B i t t e r  R o o t, t h e  E a s t  F o rk  p a r t i c u l a r l y ,  ra n k s
T ab le  2 4 . C a lf-c o w  r a t i o s  from  æ le c te d  e lk  h e rd s
Herd
C a lv e s  p e r  
100 cows S ource
M ontana 
Sun R iv e r  
G a lla  t i n  
S .F .  o f  F la th e a d  
J u d i th  R iv e r  
F o r t  Peck 
N o rth  Y e llo w sto n e
3 0 (*56 -63  
3 5 ( ’ 59-61  
2 5 ( *58-63 
5 4 (* 6 0 -6 2  
5 6 ( *56-63  
58 ( *63-64)
a v g .)
a v g .)
a v g .)
a v g .)
a v g .)
S e r ie s  W-74-R^ 
S e r ie s  W-73-R 
Couey 1965  
S e r ie s  W-74-R 
S e r ie s  W-76-R 
M cLaughlin 1964
Wyoming
Jack so n  H ole 34 S t r a l e y  I 96I
C o lo rad o
Whit e R iv e r 73 Boyd and Green 1964
New Mexico 
Pecos 3 6 C 5 0 -5 9 a v g .) G a tes  i 960
A riz o n a
S i tg r e a v e s  
Apache
50
53
A r iz .  G.&F, Comm. 1964 
A i iz .  G.&F. Comm. 1964
W ashington
B lue M o u n ta in s 6 4 ( e s t . ) U m e ss  i 960
M o n ta n a  F is h  and  Game D ep a rtm e n t, Job  C om ple tion  R e p o rts  
2
C h a r le s  M, R u s s e l l  Game Range 
f a v o r a b ly  w ith  t h e s e  h e r d s ,  A s i g n i f i c a n t  f a c t  c l e a r l y  e v id e n t  in  th e  
c a l f - c o w  r a t i o s  r e c o i l e d  f o r  th e  F o r t  Peck e lk  h e rd  i s  th e  o v e r a l l  d e -
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d i n e  in  c a l f  p ro d u c tio n  a s s o c ia te d  w ith  an in c r e a s in g  h e rd  on a  l im i t e d  
r a n g e .  F o r  th e  y e a r s  1956 th ro u g h  1963 , fo llo w in g  an in t r o d u c t io n  in  
1951 , th e  r e s p e c t i v e  r a t i o s  o f  c a lv e s  p e r  100 cows a r e  68 , 67, 60 , 47 ,
5 1 , 5 0 , 56 , and 5 3 .
The seco n d  c o n s id e r a t io n  i n  t h e  h a r v e s t  co m p o sitio n  c c n c e m s  th e  se x  
r a t i o .  Few p e r s c n s  w i l l  deny a  d e s i r e  to  have more e lk  a v a i l a b le  to  
h u n te r s  i n  th e  B i t t e r  R o o t, At th e  same t im e ,  m ost p eo p le  w ould p r e f e r  
n o t  to  re d u c e  th e  p ro d u c t iv e  c a p a c i ty  o f th e  p a re n t  h e rd  by k i l l i n g  to o  
many cow s, A f e a s i b l e  s o lu t io n  l i e s  in  a  g r e a t e r  h a r v e s t  o f b u l l s .  Work­
in g  w ith  th e  h e a v i ly  e x p lo i te d  W hite R iv e r  e lk  h e rd  o f  C o lo ra d o , H a r r i s  
(1963) r e p o r t s  a  s ix - y e a r  (1 9 5 7 -6 2 ) a v e ra g e  p re - s e a s o n  se x  r a t i o  o f 50 
b u l l s  p e r  100 cows and  a  p o s t- s e a s o n  r a t i o  o f  23 b u l l s  p e r  100 cow s. The 
p r o p o r t io n  o f  one b u l l  to  t w  cows m a in ta in e d  a  p r e - s e a s o n  age r a t i o  o f  
66 c a lv e s  p e r  100 cow s. O b v io u s ly , an e q u a l s e x  r a t i o  does n o t  enhance 
p r o d u c t i v i t y ,  an d  a  l a r g e r  h a r v e s t  o f  b u l l s  i n  t h e  B i t t e r  Root m ig h t r e ­
s u l t  in  in c r e a s e d  p r o d u c t iv i t y  and m ore e lk  a v a i l a b l e  fo r  h u n t in g .
I n  1953 C o lo rad o  i n i t i a t e d  a  program  o f  u n l im i te d  a n t l e r e d  and l im i te d  
a n t l e r l e s s  h a r v e s t  s e a s o n s .  In  sum m arizing  an  e v a lu a t io n  o f  th e  e lk  
v a l i d a t i o n  sy stem  in  t h a t  s t a t e ,  D enry  (1961) r e p o r t s  t h a t  in  v a l i d a t i o n  
a r e a s  t h e  a v e ra g e  b u l l  k i l l  h a s  in c r e a s e d  28 p e r  c e n t ,  th e  a v e ra g e  cow 
and c a l f  h a r v e s t  has d ro p p ed  13 and  53 p e r  c e n t  r e s p e c t i v e l y ,  s ta te w id e  
h a r v e s t  h a s  a v e ra g e d  two p e r  c e n t  h ig h e r ,  t h e  y e a r l i n g  c o m p o s itio n  i n  th e  
h a r v e s t  h a s  r i s e n  f o u r  p e r  c e n t ,  and  aeriauL t r e n d  c o u n ts  have in c r e a s e d  
s i g n i f i c a n t l y ,  some a s  much a s  100  p e r  c e n t ,  A v a l i d a t i o n  sy stem  i s  n o t
s u g g e s te d  f o r  th e  B i t t e r  R oot, b u t  i s  seems a p p a re n t  t h a t  t h e  e lk  c o u ld
be u t i l i z e d  a t  what C ir ia c y -W a n tru p  (1 9 6 3 :5 3 ) c a l l s  a  h ig h e r  " s t a t e  o f
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c o n s e rv a t io n , '*
P u b l ic  o p in io n  in  th e  B i t t e r  R oot i s  d iv id e d  w ith  r e g a rd  to  l i b e r a l  
h a r v e s t  r e g u la t io n s .  A lthough  th e s e  r e g u la t io n s  w ere i n s t i t u t e d  a s  one 
means o f  im p ro v in g  ra n g e  c o n d i t io n s  and red u c in g  an im al d e p r e d a t io n s ,  
t h e r e  has  been  s tro n g  o p p o s tio n  t o  th em , ta s e d  on th e  b e l i e f  t h a t  ex­
te n d e d  e i t h e r - s e x  s e a so n s  c a u s e  an o v e rh a rv e s t  o f  e lk .  I t  i s  u n fo r ­
tu n a te  t h a t  in  th e  s p r in g  o f  1963, fo llo w in g  a  h u n tin g  seaso n  of sub­
no rm al h a r v e s t ,  a  co m p le te  a e r i a l  co v e rag e  was n o t p o s s ib l e .  E i th e r  a 
c o n f i im a t io n  o f  o r r e b u t t a l  t o  common t a l k  t h a t  th e  e lk  p o p u la t io n  was 
d e c l in in g  b e cau se  o f  e x te n d e d , e i t h e r - s e x  s e a so n s  w ould have been  m ost 
b e n e f i c i a l  a t  t h a t  t im e .
As n o te d  p r e v io u s ly ,  p r o te s t s  f o l lo w in g  a  f u r t h e r  d e c l in e  in  h a r ­
v e s t  d u r in g  th e  h u n tin g  seaso n  o f  1963 le d  t o  a  r e v o c a t io n  o f  t h e  l i b e r ­
a l i z e d  s e a s o n s .  The 1964 h u n tin g  season mded a month e a r l i e r  than  th o s e  
i n  p re c e d in g  y e a r s ,  i n  s p i t e  o f  th e  1964 s p r in g  t r e n d  co u n t in  v h ic h  e lk  
num bers w ere found t o  b e  c lo s e  to  th e  av e ra g e  o f th e  p a s t  10 y e a r s ,  A 
s t i l l  lo w e r number o f e lk  sh o t i n  1964 b ro u g h t a  r e v iv a l  o f  t h e  e a r l i e r  
c r i t i c i s m  t h a t  l i b e r a l  r e g u la t io n s  had  c a u se d  an o v e r h a r v e s t .  By th e  
s p r in g  o f  1965 , f o l lo w in g  th r e e  h a r v e s t  seaso n s  o f  low  i n t e n s i t y ,  th e  
p o p u la t io n  re c o rd e d  in  t h e  a e r i a l  co v e rag e  was a t  an a l l - t i m e  h ig h .
But a s  to  t h e  a c t u a l  s t a t u s  o f  th e  p o p u la t io n  i n  th e  in te r im  o f  incom ­
p l e t e  c o v e ra g e s ,  one can o n ly  c o n je c tu r e .
I t  i s  e n t i r e l y  c o n c e iv a b le  t h a t  th e  p o p u la t io n  l e v e l  d id  d e c l i n e .  
S tu d y  o f  T ab le  10 (p ag e  4 5 ) ,  p a r t i c u l a r l y  o f  I9 6 0  and 1961 d a t a ,  le a d s  
one t o  w onder i f  th e  h a r v e s t  o f  a d u l t  fe m a le s  c o u ld  have been e x c e s -
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s i v e ,  e s p e c i a l l y  in  1961 vdian t h r e e  cows w ere sh o t f o r  e v e ry  two b u l l s .  The 
a b r u p t  r i s e  i n  t h e  r a t i o  o f  c a lv e s  t o  cows (F ig u re  l+, page 4 1 ) i n  1961 
c o u ld  b e  a n  e x p r e s s ic n  o f  th e  d eg ree  o f  c o w -h a rv e s t in  th e  p a s t  s e a so n , 
lA ic h ,  a s  i n d i c a t e d  by th e  c a lf -c o w  r a t i o  o f  1 9 6 2 , d id  n o t  a d v e r s e ly  
a f f e c t  th e  h e r d .  The u n b a lan ced  sex  h a r v e s t  o f  1961, m en tio n ed  above , 
r e s u l t e d  in  a  s u b s t a n t i a l  d e c l in e  in  t h e  t o t a l  p o p u la t io n  (F ig u re  5> 
p ag e4 i^  re c o rd e d  in  1962. The d ro p  of 10 c a lv e s  p e r  100 cows in  1963 
co u ld  w e l l  be a  r e f l e c t i o n  o f  a  s h o r ta g e  o f  b re e d in g  cows a f t e r  t h e  1961 
h a r v e s t .
B ased  on an  E a s t  F o rk  h e rd  c o m p o s itio n  o f  100 b u l l s  and  46  c a lv e s  
p e r  100  cow s, th e  1963 h a r v e s t  v a lu e s ,  and  t h e  1964 s p r in g  c e n s u s ,  th e  
minimum p a r e n t  s p r in g  h e rd  o f  1963 was 491 ( s e e  l i f e  e q u a tio n  t a b l e ,  
page 69) ,  U sing  t h i s  same te c h n iq u e ,  t h e  c a lc u la t e d  minimum p a re n t  
sp r in g  h e rd  o f  1962 was 504 . The l a t t e r  v a lu e  i s  c lo s e  enough to  th e  
a c t u a l  c o u n t o f  522 to  s u g g e s t  t h a t  th e  d e r iv e d  f ig u r e  f o r  I 963 may be 
r e l i a b l e  and t h a t  a  d im in u tio n  o f  th e  h e rd  d id  ta k e  p la c e .  T h is  i n f e r ­
e n c e , how ever, d o e s  n o t  a l t e r  ny  o p in io n  t h a t  e lk  in  t h e  E a s t  F o rk  w ere  
more num erous th a n  in d i c a t e d  by a e r i a l  co v e rag e  d u r in g  1962 th ro u g h  1964 
an d  t h a t  h a r v e s t  v a lu e s  f o r  t h e s e  same y e a r s  do not r e f l e c t  a c tu a l  h e rd  
num bers.
A ssum ing e lk  w ere  s u f f i c i e n t l y  ab undan t t o  p e r m it  t h e  m odest E a s t  
Fork  h a r v e s t  in  a l l  o f  t h e  p a s t  s e a s o n s ,  some e x p la n a t io n  f o r  t h e  ex ­
tre m e ly  low  h a r v e s t s  seem s n e c e s s a r y .  The p h y s io g ra p h y  o f  th e  E a s t  F o rk  
i s  u n l ik e  t h a t  o f  t h e  W est F o rk  and  th e  w es t s id e  o f  th e  B i t t e r  Root 
V a l le y ,  The B i t t e r  Root M oun ta ins a r e  c h a r a c t e r i z e d  by rugged  to  p r e c i ­
p i to u s  t e r r a i n .  W estward a n d  w indw ard o f t h e  S a p p h ire  M o u n ta in s , th e y
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a r e  a l s o  h ig h e r  in  e l e v a t io n .  S n o w fa ll and  a c c u m u la tio n  and c o n s i s t e n t l y  
lo w e r  te m p e ra tu re s  t h e r e f o r e  o cc u r  somewhat e a r l i e r  th a n  on th e  e a s t  
s i d e .  Due to  t h e s e  f a c t o r s  o f  c l im a te  and t e r r a i n ,  e lk  move from  h ig h e r  
t o  lo w e r ra n g e s  e a r l i e r  in  th e  w est s id e  a r e a s .  S ta te d  in  a n o th e r  way, 
b e c a u se  e lk  o f  t h e  e a s t  and w est s id e s  o f  t h e  B i t t e r  Root V a lle y  a r e  no t 
s u b l e t  t o  s i m i l a r  w e a th e r  c o n d i t io n s  c o n c u r r e n t ly ,  movements o n to  th e  
w in te r  r a n g e , h e n ce  a c c e s s i b i l i t y  t o  h u n te r s ,  in  no rm al y e a r s  o c c u r  a t  
d i f f e r e n t  t im e s .  T h is  phenomenon i s  i l l u s t r a t e d  by a  breakdow n o f  th e  
l e g a l  h a r v e s t  in  r e l a t i o n  t o  t im e  p e r io d s  w i th in  th e  h u n tin g  s e a s o n  
(T a b le  2 6 ) .  T a b le  25 i s  a  summ ation o f h a r v e s t  f ig u r e s  p e r  tim e  p e r io d  
from  1957 t h r o u ^  1963 f o r  t h e  e i t h e r - s e x  p o r t i o n  o f  t h e  s e a so n s . The 
im p o rta n c e  o f  t h e  e a r ly  p o r t i o n  in  th e  w e s t s id e  and th e  l a t e  p o r t io n  in
A OLUU.V *
Time
üii/iic i-— iidi’v«sL, pel- u
E a s t  F ork A rea 25
P e r io d No, % o f  t o t a l No, % o f t o t a l
E a r ly 115 8 .0 676 3 7 .2
R e g u la r 617 4 2 .8 779 4 2 .9
L a te .7 0 9  . 4 9 ,2 362 1 9 .9
T o ta l 1441 1 0 0 .0 1817 1 0 0 ,0
^ a p p ro x im a te  d a te s  o f  t im e  p e r io d s - - e a r l y . Sep ten toer 7 to
O c to b e r  3 ; re g u la r^ , O c to b e r  4 t o  November 20; l a t e .
November 21 t o  Decem ber 1 2 ,
th e  E a s t  F o rk  i s  r e a d i l y  a p p a r e n t , A bout 49 p e r  c e n t o f  th e  h a r v e s t  from  
1957 th ro u g h  1963 in  th e  E a s t  F o rk  h as  ta k e n  p la c e  in  th e  ex ten d ed  o r  
l a t e  p o r t io n  o f  th e  s e a so n  ; a b o u t 37 p e r  c e n t  o f th e  h a r v e s t  f o r  t h e  same 
p e r io d  i n  th e  W est F ork  h a s  b een  a c c o m p lish e d  d u r in g  th e  e a r l y  p a r t  o f  
t h e  s e a s o n .
T here i s  e n o u ^  know ledge o f  e lk  nnvem en ts  in  t h e  E a s t  Fork  to  p e r -
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T a b le  26 . Sex and a g e  o f e lk  h a r v e s te d  by tim e  p e r io d s .
Time E a s t F o rk A rea 25
P e r io d Y ear B u lls Cows C a lv es T o ta l B u lls Cows C alv es T o ta l
Early-
R e g u la r
L a te
1955
129 109 48
NO EARLY 
286
NO LATE S
SEASON
81
■EASON
76 39 196
E a r ly  
R égula r  
L a te
1956 NO EARLY SEASON 
73 2^ 33 
12 19 8
155
39
194
41
27
2
21
48
3
3
28
0
65
103
<
173
E a r ly
R e g u la r
L a te
1957 9
35
40
13
23
50
2
7
19
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m i t  g e n e r a l  s t a t e m e n t s ,  b u t  i n f o r m a t i o n  i s  l a c k i n g  on  t h e  d e g r e e  o f  i n t e r ­
c h a n g e  b e t w e e n  t h e  n o r t h  a n d  s o u t h  s i d e s  o f  t h e  E a s t  F o r k  o f  t h e  B i t t e r  
R o o t  R i v e r ,  t h e  w i n t e r i n g  h a b i t s  o f  e l k  s u m m e r in g  on t h e  C o n t i n e n t a l  
D i v i d e ,  a n d  t h e  p a t t e r n s  o f  m i g r a t i o n  o v e r  t h e  S a p p h i r e  R a n g e ,  T h e r e  i s  
e v e n  l e s s  k n o w l e d g e  o f  e l k  m o v e m e n ts  i n  t h e  W e s t  F o r k .  The s u c c e s s  o f  
t h e  e a r l y  h u n t i n g  s e a s o n  t h e r e  h a s  b e e n  a t t r i b u t e d  t o  t h e  f a c t  t h a t  e l k  
s u m m e r in g  i n  t h e  h i g h  c o u n t r y  o f  t h e  W e s t  F o r k  d r a i n a g e  o n  t h e  I d a h o  
b o r d e r  m i g r a t e  s o u t h w a r d  a n d  w i n t e r  i n  t h e  S a lm o n  R i v e r  a r e a .  T h i s  p a t t e r n  
i s  h y p o t h e t i c a l  a t  p r e s e n t ;  m o re  i n t e n s i v e  m a n a g e m e n t  w i l l  d e p e n d  on a  
c o m p r e h e n s i v e  u n d e r s t a n d i n g  o f  e l k  m o v e m e n ts  i n  t h e  W e s t  F o r k .
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
SUMMARY OF POPUUTION CHARACTERISTICS
E a r ly  p o p u la t io n  e s t im a te s  o f  th e  E a s t  Fork  e lk  h erd  w ere  o b ta in e d  
th ro u g h  g round  o b se rv a  t i e n s  of e lk  on t h e i r  w in te r  r a n g e . A e r ia l  o b s e r ­
v a t io n s  w ere f i r s t  a t te m p te d  a s  p a r t  o f  a  c o o p e ra t iv e  g r o u h d -a i r  co v erag e  
i n  1 9 4 6 , I n  1 9 4 7  and 1 9 5 1 , a i r c r a f t  w ere a g a in  u sed  i n  c o u n tin g  gam e.
From 1953  to  d a te ,  a e r i a l  co v e ra g e  has p ro v id e d  th e  d a t a  fo r  a n n u a l t r e n d  
c o u n ts .  T h is  co v e rag e  has been fo u n d  m ost e f f i c i e n t  when acco m p lish ed  
d u r in g  th e  g re e n -u p  p e r io d ,  when g r a s s e s  b e g in  t h e i r  c u r r e n t - y e a r  g ro w th . 
The g re e n -u p  o r d i n a r i l y  o c c u rs  b e tw een  A p r i l  15 and May 1 5 . The b e s t  
tim e  t o  c o u n t i s  a p p ro x im a te ly  one h o u r  fo llo w in g  dawn o r  one hour p r e ­
c e d in g  d u s k .
H erd num bers in  th e  E a s t  F o rk  ra n g e  from  an e s tim a te d  seven  head i n  
1902  to  651  in  1 9 5 3 , a  g ra d u a l i n c r e a s e  a t  an  a v e ra g e  r a t e  o f  1 ,1  p e r  c e n t  
p e r  y e a r ,  w ith  some s h o r t  te rm  r e d u c t io n s .  R ecen t management p o l i c i e s  
(1953  to  d a t e )  have been  b a se d  on m a in te n an c e  o f a  s t a b l e  p o p u la t io n  com­
p a t i b l e  w i th  o th e r  r e s o u r c e  u s e s .  The deadred l e v e l  o f  h e rd  num bers i s  500 
to  600  a n im a ls .  A e r ia l  t r e n d  c o u n ts  from  1955' t o  d a t e ,  e x c lu d in g  t h e  y e a r  
o f  1963  f o r  w hich an  in c o m p le te  cen su s  e x i s t s ,  v a r ie d  betw een  522 and 651 
and a v e ra g e d  59 0 .
Age and  s e x  c l a s s i f i c a t i o n  b ased  on a id e d - o c u la r  g round  s ig h t in g s  o f 
e lk  on th e  w in t e r  r a n g e  i s  u s u a l ly  acco m p lish e d  d u r in g  th e  m onths o f 
March and A p r i l .  T o p o g ra p h ic a l c o n d i t io n s  h in d e r  th e  c l a s s i f i c a t i o n  o f  
l a r g e  num bers o f  e lk  a t  a n y  one o b s e r v a t io n .  Ground o b s e rv a t io n s  from  
1956  th ro u g h  1965  i n d i c a t e  a  s e x  r a t i o  o f  20 b u l l s  p e r  100 cows and an  
ag e  r a t i o  o f  51 c a lv e s  p e r  100 cows f o r  th e  B i t t e r  Root U n i t .  F o r th e  
y e a r s  when d a ta  w ere r e c o rd e d  by s e p a r a te  a r e a s ,  th e  a g e  r a t i o  i n  th e  E a s t
-7 7 -
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F ork  h a s  a v e ra g e d  56 c a lv e s  p e r  100 cow s. U n d e re s tim a te s  o f  t h e  a d u l t  
m ale segm en t o f  t h e  h e rd  a re  p ro b a b ly , due t o  t h e  i s o l a t i o n  o f  m a tu re  
b u l l s  from  th e  m ain h e rd  a t  th e  t im e  o f  c l a s s i f i c a t i o n .
A p r o d u c t iv i t y  s tu d y ,  a s  p a r t  o f  t h e  t o t a l  i n v e s t i g a t i o n ,  was con­
d u c te d  d u r in g  th e  196a b ig-gam e se a so n . The o b je c t iv e  was d e te rm in a ­
t i o n  o f  p r o d u c t iv i t y  p e r  age  c l a s s ,  w ith  p a r t i c u l a r  em phasis on y e a r l in g  
cow s. Of th e  14 cow e lk  h a r v e s te d  in  t h e  s tu d y  a r e a ,  o n ly  fo u r  u s a b le  
r e p r o d u c t iv e  t r a c t s  w e re  c o l l e c t e d .  An a d d i t i o n a l  t r a c t  was o b ta in e d  
from  a  cow s e v e r e ly  i n j u r e d  by a  b u l l  in  th e  m id w in te r  t r a p p in g  program . 
O v a r ie s  w ere a n a ly z e d  and u t e r i  exam ined f o r  ev id en ce  o f o v u la t io n  and 
p re g n a n c y . Two o f  t h e  f i v e  cows w ere p r e g n a n t .  Two o th e r  cow s, in c lu d ­
in g  a  y e a r l i n g ,  w ere  o v u la t in g  and q u i te  p ro b a b ly  w ould have co n ce iv ed  
d u r in g  a  su b se q u e n t e s t r u s  in  t h e  b re e d in g  s e a s o n .  The f i f t h ,  a n o th e r  
y e a r l i n g ,  c o n ta in e d  s e v e r a l  f o l l i c l e s  l e s s  th a n  5am in  d ia m e te r  b u t had 
n o t o v u la te d  when s h o t .  The p r o b a b i l i t y  t h a t  t h i s  cow would have o v u la te d  
d u r in g  th e  b r e e d in g  s e a s o n  i s  lo w .
L e g a l h a r v e s t  in  t h e  E a s t  F o rk  h a s  c o n t r ib u te d  40 p e r  c e n t o f  th e  
t o t a l  h a r v e s t  o f  t h e  u p p e r B i t t e r  R oot i n  th e  l a s t  t e n  s e a s o n s .  I n  s p i t e  
o f  low  h a r v e s t s  in  th e  E a s t  Fork i n  1962, 1963, and 1964 , th e  a v e ra g e
a n n u a l  h a r v e s t  h a s  a c c o u n te d  f o r  3 5 .3  p e r  c e n t  o f  t h e  av e rag e  an n u a l
p o p u la t io n  e s t im a te .  P r i o r  to  th e  1962 s e a so n , t h e  v a lu e  was 4 0 ,4  p e r  
c e n t .  The a v e ra g e  o f 12 y e a r s '  h a r v e s t  d a ta  (1953 t h r o u ^  1964) i s  a  
c o m p o s itio n  r a t i o  o f  105 b u l l s  a n d  39 c a l v e s  p e r  100 cow s. Age com posi­
t i o n  d e te rm in e d  in  t h e  1964 h a r v e s t  shows t h a t  a n im a ls  2^ y e a r s  and
y o u n g e r c o n s t i t u t e  7 5 .3  p e r  cen t o f  th e  t o t a l  h a r v e s t ,  a s  re c o rd e d  th ro u g h
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t h e  c h e c k in g  s t a t i o n .  No o ld  a n im a ls  were o b se rv ed  in  th e  h a r v e s t .
The com plex  o f  te m p e ra tu re  and p r e c i p i t a t i o n  d u r in g  th e  w in te r  
m onths d i r e c t l y  a f f e c t s  th e  e x te n t  o f  w in te r  ran g e  f o r  e l k .  L im its  to  
th e  w in t e r  ran g e  u n d e r m ild , n o rm a l, and  s e v e re  w e a th e r c o n d i t io n s  r e ­
v e a l  t h a t  e lk  a r e  r e s t r i c t e d  t o  5 5 .6  p e r  c e n t ,  3 5 .8  p e r  c e n t ,  and 1 2 .4  
p e r  c e n t r e s p e c t i v e l y  o f  th e  t o t a l  s tu d y  a r e a .  In  a v e ra g e  y e a r s ,  e lk  
spend a b o u t f iv e  m onths on t h e  w i n t e r  r a n g e . A m id w in te r t r a p p in g  and 
ta g g in g  p rog ram  a t  two s i t e s  in  th e  E a s t  F o rk — P a s tu r e  Draw and R iem el- 
T o lan  R id g e— i n d i c a t e s  t h a t  som e e lk  t h a t  summer a lo n g  th e  C o n tin e n ta l  
D iv id e  ( th e  B i t t e r  R o o t-B ig h o le  D iv id e )  do n o t r e t u r n  each  w in te r  to  th e  
E a s t  F o rk . Tag r e t u r n s  from e l k  o r i g i n a l l y  ta g g ed  in  t h e  E a s t  F o rk  and 
l a t e r  s h o t  i n  th e  B ig h o le  R iv e r  d ra in a g e  s u g g e s t  in te rm in g l in g  o f e lk  b e ­
tw een t h e  two m a jo r d r a in a g e s .  A t a g  r e tu r n  from  th e  E a s t  F o rk  o f  Rock 
C ree k , an  a i r l i n e  d i s t a n c e  o f  a b o u t 30 m ile s  from  th e  i n i t i a l  ta g g in g  
s i t e ,  p o in t s  to  movement o v e r  t h e  S a p p h ire  Range.
A la n d - u s e  s tu d y  o f  th e  E a s t  Fork by r e p r e s e n t a t i v e s  of t h e  U .S .
F o r e s t  S e r v ic e  and t h e  M ontana F is h  a n d  Game D ep artm en t, D i s t r i c t  I I ,  i n  
1953 r e v e a le d  t h a t  e a r l i e r  u n r e s t r i c t e d  g ra z in g  by h o r s e s ,  c a t t l e ,  and 
sh eep  and c u r r e n t  c o m p e t i t io n  betw een  c a t t l e  a n d  e lk  f o r  a v a i l a b l e  fo ra g e  
in  th e  w in te r  ran g e  had  c a u se d  a  dovnw ard t r e n d  in  range  c o n d i t io n s .
To a l l e v i a t e  t h i s  c o n d i t i o n ,  g razing  u se  by d o m e s tic  s to c k  was red u ced  
and  m ore l i b e r a l  h a r v e s t  r e g u l a t io n s  t o  re d u c e  game num bers w ere e s ta b ­
l i s h e d .  L iv e s to c k  u s e  cn t h e  f o r e s t  ra n g e s  in  th e  B i t t e r  Root N a t io n a l  
F o r e s t  (Montarn, s e c t io n )  has  been  re d u c e d  a b o u t  39 p e r  c e n t s in c e  1953.
L ib e r a l  h a r v e s t  r e g u la t io n s  o f t h e  p a s t  10 s e a so n s  have r e s u l t e d  in  an
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a v e ra g e  a n n u a l  E a s t  Fork h a r v e s t  o f  s l i g h t l y  o v e r  200 e lk ,  w h ile  m ain­
t a i n i n g  th e  a v e ra g e  h e rd  s i z e  o f  590 head a s  d e te rm in e d  by a n n u a l 
a e r i a l  t r e n d  c o u n ts .
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RECOMMENDATIONS
The u s e  o f  a e r i a l  c o v e ra g e  in  o b ta in in g  an n u a l t r e n d  c o u n ts  i s  
recommended w ith o u t  r e s e r v a t i o n .  The e lk  h e rd  o f  th e  E a s t  Fork  shou ld  
c o n t in u e  t o  be  h e ld  a t  a b o u t  600 h ead , a s  d e te rm in e d  by a e r i a l  c e n s u s .
The m a in ten an ce  o f  a  h e rd  o f  t h i s  s i z e  i n  p a s t  y e a r s  h a s  r e s u l t e d  in  
h ig h  p r o d u c t i v i t y ,  as  in d ic a te d  by a  c a lf -c o w  r a t i o  o f 5 6 :1 0 0 , and in  
im proved  ra n g e  c o n d i t io n s ,  w ith  n e a r  n e g l ig ib le  an im al d e p re d a tio n s  on 
w in te r - r a n g e  a r e a s .
B ecause  b u l l  e lk  a r e  in  th e  p ro c e s s  o f  d ro p p in g  t h e i r  a n t l e r s  d u r­
ing s p r in g  t r e n d  c o u n ts ,  p o s t- s e a s o n  to  m id w in te r  f l i g h t s  f o r  c l a s s i f i ­
c a t i o n  o n ly  s h o u ld  be made to  o b ta in  d a t a  on s e x  and a g e  r a t i o s .  The 
se x  r a t i o  o f  a d u l t s  in  p a r t i c u l a r  has  y e t  to  be  a c c u r a te ly  e s t a b l i s h e d .  
A e r ia l  c l a s s i f i c a t i o n  sh o u ld  n o t  r e p la c e  ground o b s e rv a t io n s ,  b u t would 
p ro v id e  minimum e s t im a te s  o f  c a l f  c ro p s  an d  s p ik e - a d u l t  b u l l  r a t i o s  f o r  
e lk  c o n c e n t r a t io n s  i n  p o r t io n s  o f  th e  w in te r  ra n g e  t h a t  a r e  n o t  r e a d i l y  
a c c e s s i b l e .
E a r ly  and e x ten d e d  e i t h e r - s e x  s e a so n s  sh o u ld  b e  r e e s t a b l i s h e d .  The 
f l e x i b i l i t y  o f  t h i s  ty p e  o f  s e a so n  f a c i l i t a t e s  h a r v e s t s  o f  d e s ir e d  num­
b e r s  r e g a r d l e s s  o f  t h e  tim e  o f  o c c u r re n c e  o f  w e a th e r  c o n d i t io n s  t h a t  
p re c e d e  e lk  movements cn to  t h e  w in te r  r a n g e .
The b u l l  segm ent o f  th e  E a s t  Fork e lk  h e rd  c o u ld  p ro v id e  c o n s id e ra b ly  
more r e c r e a t i o n a l  h u n t in g  th a n  i t  d o e s  now, B ra n c h -a n tle re d  b u l l  sea so n s  
sh o u ld  t h e r e f o r e  be r e s t o r e d .  W hile a  d e f i n i t e  sex  r a t i o  i s  p r e s e n t ly  un­
known, b e s t  e s t im a te s  i n d i c a t e  t h a t  i t  i s  n e a r ly  b a la n c e d .  T h e o r e t i c a l l y ,  
one b u l l  p e r  fo u r  to  s ix  cows i s  a d e q u a te  f o r  r e p ro d u c t iv e  p u rp o se s , A 
g r e a t e r  em phasis on b u l l  h a r v e s t  w ould r e s u l t  i n  a  h e a l t h i e r  h e rd
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an d  in c r e a s e d  n a t a l i t y  th ro u g h  g r e a t e r  a v a i l a b i l i t y  o f  f o ra g e  p e r  s u rv iv ­
in g  in d i v i d u a l .
The o p e r a t io n  o f  a  b ig -g am e check ing  s t a t i o n  a t  D arby s h o u ld  be 
c o n t in u e d .  More in form a t i o n  on ag e  c o m p o s itio n  o f th e  h a rv e s t  a s  d e t e r ­
m ined b y  d e n t i t i o n  i s  d e s i r a b l e .  The d e g re e  o f  b r a n c h - a n t le r in g  i n  
y e a r l i n g  b u l l s ,  as a  r e f l e c t i o n  o f  th e  n u t r i t i o n a l  p la n e  cn w hich th e  
h e rd  s u b s i s t s ,  n e e d s  to  be  e v a lu a te d .
P r o d u c t i v i t y ,  a s id e  from  cc ro p o s itio n  d a ta ,  n eed s  f u r th e r  s tu d y .  The 
c o n tin u a n c e , o r  more c o r r e c t l y  th e  e s ta b l i s h m e n t ,  o f a  program  o f c o l ­
l e c t i n g  r e p ro d u c t iv e  t r a c t s  from  cow e lk  h a r v e s te d  d u r in g  th e  big-gam e 
s e a so n s  w ould  p ro v id e  u s e f u l  in fo  m a t  io n  on t h e  r e p ro d u c t iv e  p e rfo rm an ce  
o f  t h i s  h e r d .
I n l a d d i t i o n  to  alum inum  e a r  t a g s ,  c o lo r e d  p l a s t i c  n eck  bands p la c e d  
on t r a p p e d  e lk  would g r e a t l y  f a c i l i t a t e  s ig h t  r e c o rd s  o f  e lk  m ovem ents. 
P e r io d ic  o b s e r v a t io n s  on b o th  th e  w in t e r  and summer ra n g e s  c o u ld  r e v e a l  
p a t t e r n s  an d  r o u t e s  o f  e lk  m ig r a t io n .  A t r a p p in g  program  i n  th e  B ig h o le  
R iv e r  d r a in a g e ,  in  c o o p e r a t io n  w ith  t h a t  i n  th e  B i t t e r  Root R iv e r  d r a i n ­
a g e ,  i s  n e c e s s a ry  to  d e te rm in e  w in te r in g  h a b i t s  o f  e l k  f r e q u e n t in g  th e  
B i t t e r  R o o t-B ig h o le  D iv id e  d u r in g  th e  summer.
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1963 , 1 8 -2 1 .
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
- 89-
APPENDIX
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
- 9 0 -
T a b le  27 . A l i s t i n g  o f  seme common f o rb s  and sh ru b s  o f  th e  E a s t  Fork ,
F o rb s
A c h i l l e a  s p p . .  Yarrow
A g o s e r is  s p p . .  M o u n ta in -d a n d e lio n
A lliu m  s p p . .  W ild  o n io n
A n te n n a r ia  s p p . , P u s s y to e s
A re n a r ia  s p p . , Sandw ort
A rn ic a  c o r d i f o l i a . H e a r t l e a f  a r n ic a
B alsam or p h iz a  s a g i t t a t a .  A rro w le a f  b a lsa m ro o t
C a s t i l l e . j a  m in a ta . I n d ia n  p a in tb ru s h
D elp h in iu m  s p p . ,  L a rk sp u r
D odocatheon  p a u c if lo ru m . S h o o t in g s ta r
E r ig e ro n  s p p . ,  F le a b a n e
E rigonum  s p p . ,  Eriogonum
F r a g a r ia  s p p , .  S tra w b e rry
G eranium  v isc o s is s im u m . S t ic k y  g eran iu m
H eiracivun  s p p . ,  Hawkweed
L i l l iu m  s p p . ,  L i ly
Lomatium s p p . ,  Lomatium
L u p in u s s p p . .  L up ine
M e r te n s ia  s p p . , B lu e b e l ls
Penstem on s p p . , Penstem on
P h lo x  s p p . .  P h lo x
R anuncu lus s p p . .  B u tte rc u p
Sedum s p p . ,  S to n e c ro p
S o lid a g o  s p p . ,  G oldenrod
T araxacum  o f f i c i n a l e . Common d a n d e lio n
T ragapogon  p r a t e n s i s . S a l s i f y
T r i f o l iu m  s p p . .  C lo v e r
V io la  s p p . ,  V io le t
X erophy llum  t e n a x . B e a rg ra s s
S h ru b s
A cer g lab ru m . M ountain  m aple
A lnus t e n u i f o l i a . A ld e r
A m elan ch ie r a l n i f o l i a . S e r v ie e b e r ry
A rc to s ta p h y lu s  u v a - u r s i , K in n ik in n ic k
C ean o th u s  v e l u t i n u s .  Snow brush
C e rc o c a rp u s  l e d i f o l i u s .  M oun ta in  mahogany
C ornus s t o l o n i f e r a . R e d o s ie r  dogwood
C ra ta e g u s  d o u g l a s i . H aw thorne
M ahonia r e p e n s . C re e p in g  M ahonia
P a c h is t im a  m y r s i n i t e s . M o u n ta in - lo v e r
P h y so c a rp u s  m alv a c e u s .  N in eb a rk
P o t e n t i l a  f r u t i c o s a . S hrubby  c in q u e f o i l
P ru n u s  v l r g i n i a n a  v a r .  d e m is s a . Common c h o k e c h e r ry
P u r s h ia  t r i d e n t a t a . B i t t e r b r u s h
R ib e s  s p p . .  C u rra n t
R osa s p p . .  Rose
S a l i x  s p p , .  W illow
S h e p h e rd ia  c a n a d e n s i s . B u f f a lo b e r r y
S o rb u s  s c o p u l in a . M o u n ta in -a sh
S p i r e a  s p p . ,  S p ire a
S y m p h o rica rp u s  a l b a . Snow berry
V accin ium  s p p . .  H u c k le b e rry
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1 , N ew spaper N o tic e
To -  The W este rn  News, H am ilto n , M ontana.
The R a v a l l i  R e p u b lic a n , H a m ilto n , M ontana, 
The M is s o u l ia n ,  M is so u la , M ontana,
ATTENTION ELK HUNTERS!
A s tu d y  o f  th e  e lk  p o p u la t io n  cf th e  E a s t  F o rk  o f  th e  B i t t e r  Root 
R iv e r i s  b e in g  c o n d u c te d  d u r in g  th e  b ig-gam e s e a so n  t h i s  f a l l .  The 
p rim ary  em phasis  w i l l  be on h e rd  p r o d u c t iv i t y .  As a  means o f  a r r i v i n g  
a t  th e  h e rd  p r o d u c t iv i t y  o r  a n n u a l i n c r e a s e ,  i t  i s  im p o r ta n t  to  c o l l e c t  
as  many r e p ro d u c t iv e  t r a c t s  a s  p o s s ib le  from  cow e lk  ta k e n  d u r in g  th e  
h a r v e s t  s e a s o n .  F u r th e r ,  to  e s t a b l i s h  th e  p r o d u c t iv i t y  p e r  age c l a s s  
i t  i s  n e c e s s a r y  t o  c o l l e c t  th e  jaw  from  t h e  h a r v e s te d  cow to  d e te rm in e  
i t s  a g e .
I n  t h i s  r e s p e c t  y o u r  c o o p e r a t io n  w i l l  be a p p r e c i a t e d .  I n s t r u c t io n s  
f o r  s a v in g  t h e  r e p r o d u c t iv e  t r a c t  and jaw  fro m  cow e lk  h a rv e s te d  can  be 
s e c u re d  a t  th e  D arby c h e c k in g  s t a t i o n ,  w hich w i l l  be open th ro u g h o u t th e  
b ig-gam e s e a s o n .
H erd p r o d u c t iv i t y  i s  a  v i t a l  c o n s id e r a t io n  i n  e s t a b l i s h i n g  b ig -  
game s e a s o n s  and  ^ ag  l i m i t s .  An im p o r ta n t  c o n t r ib u t io n  t o  e lk  manage­
ment i n  th e  E a s t  F o rk  o f  th e  B i t t e r  Root R iv e r  c a n  be made by sa v in g  
th e  m a t e r i a l s  m en tio n ed  a b o v e .
Y our a s s i s t a n c e  i s  welcom ed and a p p r e c ia te d .
R e s p e c t f u l ly ,
Jam es C ro ss  
G rad u a te  S tu d e n t ,
U n iv e r s i ty  o f  M ontana
- 9 1 -
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2 . N o tic e  D is b r ib u te d  t o  H u n te rs
NOTICE ID ELK HUNTERS
You c an  make an  im p o r ta n t  c o n t r ib u t i o n  to  e lk  m anagem ent in  th e  
E a s t  F o rk  o f  t h e  B i t t e r  R oot R iv e r  (Management A rea 27) by s a v in g  th e  
m a te r ia l  d e s c r ib e d  below  fro m  a l l  cow e lk  ta k e n , .T h e  p u rp o se  o f  g a th e r ­
in g  t h i s  m a te r ia l  i s  t o  h e lp  in  th e  d e te r m in a t io n  o f  h e rd  p r o d u c t iv i t y  
o r  a n n u a l i n c r e a s e ,  a  f a c t o r  v i t a l  t o  th e  p ro p e r  m anagem ent o f  th e s e  
a n im a ls . H erd p r o d u c t iv i t y  i s  one o f  t h e  p rim e c o n s id e r a t io n s  i n  e s ­
t a b l i s h i n g  h u n t in g  s e a so n s  and h a r v e s t s  o f  ^ m e .  Your a s s i s t a n c e  w i l l  
be s in c e r e l y  a p p r e c ia t e d .
The E lk  C o l l e c t io n  K it c o n s i s t s  o f  a  p l a s t i c  bag c o n ta in in g  pow­
d e r  p r e s e r v a t i v e ,  a  b o t t l e  o f  l i q u i d  p r e s e r v a t i v e ,  a  t a g ,  and t h i s  i n ­
s t r u c t i o n  s h e e t ,
1 .  When you  a r e  h u n t in g ,  c a r r y  th e  p l a s t i c  bag  and t h i s  i n s t r u c ­
t i o n  s h e e t ,
2 .  I f  you sh o o t a  cow e lk  save  th e  r e p ro d u c t iv e  t r a c t  and th e  jaw - 
t e e t h  f ro m  one s id e  o f  th e  lo w er jaw  ( s e e  d iag ram  on back o f  s h e e t ) .
Put t h e s e  i n t o  th e  p l a s t i c  b a g ,
3 .  When you  r e t u r n  t o  cam p, p u t  th e  r e p ro d u c t iv e  t r a c t  and th e  
s e c t io n  o f  jaw  i n t o  th e  b o t t l e  o f  p r e s e r v a t i v e .  On th e  t a g  a t ta c h e d  to  
th e  b o t t l e  w r i t e  th e  d a t e ,  t h e  d ra in a g e  ( o r  o th e r  lan d m ark ) in  which 
you k i l l e d  th e  e l k ,  and y o u r  name and a d d r e s s ,
4 .  Turn th e  c o l l e c t e d  m a t e r i a l  i n  to  th e  F is h  and Game c h eck in g  
s t a t i o n  a t  D arb y ,
Thank y o u .
M ontana F is h  and Game D epartm ent 
and
M ontana C o o p e ra tiv e  W i ld l i f e  R esearch
U n it
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(Back o f  s h e e t )
A, L o c a tio n  and  rem oval o f  E lk  R e p ro d u c tiv e  T r a c t
Ovary 
Bladder.
I n t e s t i n e
Rectum  
O vary 
U te ru s  
V agina
CUT "Ligam oit S'
Horn 
o f  U te ru s
I#
•U terus
.CUT H ere 
V agina
R e p ro d u c tiv e  o rg a n s  in  p o s i t i o n R e p ro d u c tiv e  o rg an s  removed
1 . C a u tio n  i s  u rg e d  i n  f i e l d  d r e s s in g  th e  cow e lk  to  p re v e n t  l o s s  
o f  o r  damage t o  th e  r e p ro d u c t iv e  t r a c t .  C o n su lt above d ia g ra m .
2 . A f te r  rem oving  th e  e n t r a i l s ,  c u t  th ro u g h  r e p r o d u c t iv e  t r a c t  
(a  w h ite  m u sc u la r  tu b e )  j u s t  fo rw ard  o f  b la d d e r .
3 .  P u l l  c u t  p a r t  o f  u te r u s  fo rw a rd , lo o s e n in g  w ith  y o u r  k n i f e  th e  
m embranes w hich h o ld  i t  b ac k ,
4 .  C o n tin u e  t h i s  lo o s e n in g  p ro c e s s  u n t i l  you  g e t fo rw a rd  t o  th e  
o v a r ie s  ( w h i t i s h ,  p e b b le d  a lm cn d -sh ap ed  o b je c t s  abou t 1 ” lo n g ) .  The 
l ig a m e n ts  a t t a c h  th e  o v a r ie s  to  th e  e l k 's  body w a l l  and m ust be c u t .
I t  i s  im p o r ta n t  t o  g e t  b o th  o v a r i e s ,  one ovary  a t  th e  t i p  o f  each  h o rn .
S a v in g  th e  to o th - ro w  o f  th e  lo w e r  jaw
Cut h e reCut h e re
SAVE THIS PART
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T a b le  28, R e p ro d u c tiv e  t r a c t  a n a l y s i s .
Animal
EF-1
EF-2
EF-3
EF-5
EF.
BR-4
BR-5
BR-7
BR-8
BR-10
BR-12
BR-13
BR-IA
BR-16
D ate
C o l l .
1964
10-3
10-3
11-11 
11-13
.5 3 -4  2 - 1 0 -6 5
11-6
1 1 -9  
11-11
11-11
11-11
11-11
1 2 -1 4  
1 2 -1 4  
12-14
_______C o rp o ra  L u tea______
Agel~^ L e f t  O vary R ig h t O vary
3 ?
l i
ih
3 |
9è
5è
3 è
3 è
3 è
l è
2è
hh
2&
U te r i
8x9mm
3
11x14mm N orm al: no em bryonic
membrane 
N orm al: no em bryonic 
membrane 
-  Normal : no em bryonic
membrane
12xl3mm
5x9mm
OVARIES NOT COLLECTED
13xl3mm 
3x10mm
11x13 mm
13x14mm
3x9mra
12x15mm 
4xl2mm
4 ,5
12x12mm 
6x8mm
8x8mm
W ith f e t u s :  m a le , F-R 
47mm, HF 9.5mm 
W ith f e t u s :  m a le , F-R 
337.5mm, HF 128.0mm 
W ith f e t u s ;  fe m a le , C-R 
16mm, H ind lim b  bud 
2.5MM 
N orm al: no em bryonic 
membrane
W ith f e t u s :  m a le , F-R 
41mm, HF 7mm 
W ith f e t u s :  m a le , C-R 
21mm, Hind lim b  
bud 3.5mm 
U ndeveloped: o v e r a l l  s i z e  
and la c k  o f  developm en t 
s u g g e s t iv e  o f  se x u a l 
im m a tu r i ty .
W ith  f e t u s :  m ale , C-R 
22mm, Hind lim b bud 
4mm.
-  Norm al: no em bryonic
membrane 
llx l3m m  W ith f e tu s  : m ale , F-R
132  mm, HF 38mm 
14xl5mm W ith f e tu s ;  fem a le , F-R
140mm, HF 43mm
^To com pare th e  p r o d u c t iv i t y  o f th e  E a s t  Fork e lk  w ith  an  i n t e n s i v e l y  
managed h e rd  (a b o u t 75 h e a d ) ,  r e p ro d u c t iv e  t r a c t s  o f cow e lk  w ere secu red  
d u r in g  th e  a n n u a l  r e d u c t io n  p rog ram  a t  t h e  N a tio n a l  B iso n  R a n g e ,.Moie s e ,  M ontana
^ a l l  sp ec im en s  e x c e p t BR-13, BR-14, an d  BR-I6 aged  by a u th o r  u s in g  
Swanson (1 9 5 1 ) , Hancock and  Low (1 9 5 6 ) , and  Quimby and Gabb (1957) a s  g u id e .  
T hree spec im en s n o te d  aged  by p e rso n n e l o f  N a t io n a l  B ison  Range,
^ g r e a t e r  p a r t  o f  o v a ry  n o t  c o l l e c te d
^ c r i t i c a l l y  wounded by b u l l  i n  t r a p
^ o v a r ie s  d id  c o n ta in  s e v e r a l  f o l l i c l e s  o f  medium s iz e  (a ro u n d  5mm 
in  d ia m e te r )
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T ab le  2 9 . W eather i n f o m a t i c n  r e c o rd e d  fo r  S u la .  e l e v a t io n  A.,450 f e e t ,
P e r io d O c t. Nov. D ec. J a n . F eb . Mar, A pr.
T e m p e ra tu re  Cin  O p).
1955-56 — — " 1 9 .7 2 1 .3 1 9 .9 2 9 .9 4 2 .6
1956-57 4 1 .3 2 8 .3 2 5 .3 9 .2 . 2 4 .4 3 3 .7 4 0 .7
1957-58 4 0 .8 2 7 .0 2 3 .4 2 0 .1 3 2 .8 3 0 .9 3 9 .0
1958-59 4 3 .1 3 0 .5 2 9 .9 2 6 .4 2 3 .5 3 2 .6 4 2 .0
1959-60 4 2 .1 2 7 .6 2 5 .0 1 6 .3 2 1 .4 3 0 .5 4 0 .3
1960-61 4 2 .1 3 0 .3 2 2 .0 2 6 .6 3 4 .1 3 4 .9 3 9 .7
1961-62 4 1 .1 2 8 .4 2 1 .9 1 4 .6 2 4 .6 2 9 .8 4 3 .0
1962-63 4 3 .2 3 3 .0 2 7 .2 1 2 .8 3 4 .7 3 4 .4 3 9 .3
1963-64 4 6 .8 3 5 .5 2 2 .2 2 0 .3 2 1 .8 2 6 .8 3 9 .1
1964-65 4 2 .4 3 0 .2 2 3 .2 2 5 .1 __2
A verage 4 2 .5 3 0 .1 2 4 .0 1 9 .3 26Î5 3 0 .9 4075
P r e c i p i t a t i o n ( in  in c h e s )
1955-56 i - 1 — 3 .3 0 .7 7 .4 2 1 .2 8 1 .1 8
1956-57 1 .5 2 .5 6 1 .2 9 .5 2 .69 .9 8 .9 6
1957-58 1 .3 5 .3 0 2 .2 6 .5 6 .43 .9 2 1 .8 5
1958-59 .7 7 2 .8 3 1 .4 0 1 .0 8 1 .0 6 .5 8 .6 7
1959-60 1 .8 8 1 .4 8 .2 2 .7 7 1 .2 5 1 .2 9 2 .2 2
1960-61 .73 2 .8 1 .6 4 .26 1 .3 9 1 .9 9 1 .1 4
1961-62 1 .6 8 .8 4 1 .3 0 .8 0 1 .0 1 .85 .9 9
1962-63 2 .0 8 2 .8 5 1 .0 3 .83 1 .2 2 1 .0 1 1 .5 8
1963-64 1 .4 8 1 .1 1 .5 6 1 .9 3 .8 0 1 .0 8 2 .1 3 .
1964-65 1 .1 2 1 .7 7 - J i l
A verage 1 .3 0 1 .5 4 1TS3 .93 .8 8 1 .0 4 1741
^ S u la  w e a th e r  s t a t i o n  e s t a b l i s h e d  December 1955. 
^ in f o r m a t ic s  n o t  a v a i l a b l e
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